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2 
LIDAR DEVICE of VCSEL ( Vertical Cavity Surface Emitting Laser ) ele 

ments arranged in a form of array and emitting a laser beam ; 
CROSS - REFERENCE TO RELATED a metasurface including a plurality of beam steering cells 

APPLICATIONS arranged in a form of two - dimensional array having a row 
5 direction corresponding to the vertical direction and a col 

This application is a continuation of U.S. patent applica umn direction corresponding to the horizontal direction , 
tion Ser . No. 16 / 283,542 filed on Feb. 22 , 2019 , which wherein the plurality of the beam steering cells guide the 
claims priority to and the benefit of U.S. Patent Application laser beam to the plurality of the scanning points by using 
No. 62 / 671,305 , filed on May 14 , 2018 , U.S. Patent Appli nanopillars disposed on an emission surface side of the laser 
cation No. 62 / 723,804 , filed on Aug. 28 , 2018 , Korean 10 emitting unit ; wherein the nanopillars form a subwavelength 
Patent Application No. 10-2018-0081897 , filed on Jul . 13 , pattern in the plurality of the beam steering cells , wherein 
2018 , Korean Patent Application No. 10-2018-0081898 , the subwavelength pattern of a specific cell among the 
filed on Jul . 13 , 2018 , Korean Patent Application No. plurality of the beam steering cells includes : an increment of 
10-2018-0100701 , filed on Aug. 27 , 2018 , Korean Patent a first attribute being repeated along a direction from a center 
Application No. 10-2018-0143972 , filed on Nov. 20 , 2018 , 15 of the metasurface to a row of the specific cell and a change 
Korean Patent Application No. 10-2018-0143973 , filed on rate of the first attribute being increased according to a 
Nov. 20 , 2018 , and Korean Patent Application No. 10-2018 distance from the row of the specific cell to the center of the 
0143974 , filed on Nov. 20 , 2018 , the disclosures of which metasurface , an increment of a second attribute being 
are incorporated herein by reference in their entirety . repeated along a direction from the center of the metasurface 

20 to a column of the specific cell and a change rate of the 
TECHNICAL FIELD second attribute being related to a distance from the column 

of the specific cell to the center of the metasurface , and 
The present disclosure relates to a light detection and wherein the first attribute is related to at least one of a width , 

ranging ( LiDAR ) device , and more particularly , to a LiDAR a height , and a number per unit length of the nanopillars , and 
device for obtaining information on a distance to an obstacle 25 the second attribute is related to at least one of a width , a 
by steering a laser beam using a metasurface including a height , and a number per unit length of the nanopillars . 
nanopillar . Another aspect of the present disclosure is directed to a 

laser emitting device , whose a field of view being formed by 
BACKGROUND a plurality of scanning points distributed in a vertical direc 

30 tion and a horizontal direction , the device comprising : a 
In active use of edge - emitting lasers , in recent years , laser emitting unit including a plurality of VCSEL ( Vertical 

interest in the vertical cavity surface emitting laser ( VCSEL ) Cavity Surface Emitting Laser ) elements arranged in a form 
has been increasing . The VCSEL is a semiconductor laser of array and emitting a laser beam ; a metasurface including 
that emits a laser in a vertical direction on an upper surface a plurality of beam steering cells arranged in a form of 
and has advantages in that it is easy to mass produce because 35 two - dimensional array having a row direction corresponding 
of its simple manufacturing process and it is able to be to the vertical direction and a column direction correspond 
manufactured in a small size because of its high degree of ing to the horizontal direction , wherein the plurality of the 
integration . beam steering cells guide the laser beam to the plurality of 

The VCSEL has mostly been applied to the telecommu the scanning points by using nanopillars disposed on an 
nications field , but recently , attempts to apply the VCSEL to 40 emission surface side of the laser emitting unit ; wherein the 
the optical system have been vigorously made . Particularly , nanopillars form a subwavelength pattern in the plurality of 
with autonomous - driving vehicles being in the spotlight , the beam steering cells , wherein the subwavelength pattern 
attempts to apply the VCSEL to a light detection and ranging of a specific cell among the plurality of the beam steering 
( LiDAR ) device have been vigorously made . cells includes : an increment of a first attribute being repeated 

45 along a direction from a center of the metasurface to a row 
SUMMARY OF THE INVENTION of the specific cell and a change rate of the first attribute 

being increased according to a distance from the row of the 
In an embodiment , the present disclosure is directed to specific cell to the center of the metasurface , an increment 

reducing the size of a light detection and ranging ( LiDAR ) of a second attribute being repeated along a direction from 
device by using a vertical cavity surface emitting laser 50 the center of the metasurface to a column of the specific cell 
( VCSEL ) element . and a change rate of the second attribute being increased 

In another embodiment , the present disclosure is directed according to a distance from the column of the specific cell 
to generating a scanning point cloud by forming various to the center of the metasurface , and wherein the first 
subwavelength patterns using nanopillars . attribute is related to at least one of a width , a height , and a 

In still another embodiment , the present disclosure is 55 number per unit length of the nanopillars , and , the second 
directed to realizing a solid - state lidar device capable of attribute is related to at least one of a width , a height , and a 
three - dimensional scanning using a metasurface . number per unit length of the nanopillars . 

Objectives of the present disclosure are not limited to Yet another aspect of the present disclosure is directed to 
those described above , and other unmentioned objectives a lidar device for measuring a distance to an obstacle within 
should be clearly understood by those of ordinary skill in art 60 a field of view having a vertical direction and a horizontal 
to which the present disclosure pertains from the present direction and being formed by a plurality of scanning points , 
specification and accompanying drawings . the device comprising : a laser emitting unit including a 
An aspect of the present disclosure is directed to a lidar plurality of VCSEL ( Vertical Cavity Surface Emitting Laser ) 

device for measuring a distance to an obstacle within a field elements arranged in a form of array and emitting a laser 
of view having a vertical direction and a horizontal direction 65 beam ; a metasurface including a plurality of beam steering 
and being formed by a plurality of scanning points . The cells guiding the laser beam to the plurality of the scanning 
device may include a laser emitting unit including a plurality points by using nanopillars disposed on an emission surface 
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side of the laser emitting unit ; wherein the nanopillars form the third cells , respectively , and an increment of a second 
a subwavelength pattern in the plurality of the beam steering attribute being repeated along a direction from a center of 
cells , wherein the subwavelength pattern of a specific cell the metasurface to a column of each of the first , the second 
among the plurality of the beam steering cells includes : an and the third cells , respectively , and wherein the first attri 
increment of a first attribute being repeated along a first 5 bute is related to at least one of a width , a height , and a 
component of a steering direction in which the specific cell number per unit length of the nanopillars and the second 
guides the laser beam and a change rate of the first attribute attribute is related to at least one of a width , a height , and a 
being increased according to a magnitude of the first com number per unit length of the nanopillars , in case that the 
ponent , an increment of a second attribute being repeated first to the third cells are located on a upper left quadrant side 
along a second component of a steering direction in which 10 among a quadrant of the metasurface , a change rate of the 
the specific cell guides the laser beam and a change rate of second attribute of the subwavelength pattern in the first cell 
the second attribute being increased according to a magni is greater than a change rate of the second attribute of the 
tude of the second component , and wherein the first com subwavelength pattern in the second cell and a change rate 
ponent corresponds to the vertical direction of the field of of the first attribute of the subwavelength pattern in the first 
view and the second component corresponds to the horizon- 15 cell is greater than a change rate of the first attribute of the 
tal direction of the field of view . subwavelength pattern in the third cell . 

Still yet another aspect of the present disclosure is Further still another aspect of the present disclosure is 
directed to a laser emitting device whose a field of view directed to a lidar device for measuring a distance to an 
being formed by a plurality of scanning points distributed in obstacle within a field of view having a vertical direction and 
a vertical direction and a horizontal direction , the device 20 a horizontal direction and being formed by a plurality of 
comprising : a laser emitting unit including a plurality of scanning points , the device comprising : a laser emitting unit 
VCSEL ( Vertical Cavity Surface Emitting Laser ) elements including a plurality of VCSEL ( Vertical Cavity Surface 
arranged in a form of array and emitting a laser beam ; a Emitting Laser ) elements arranged in a form of array and 
metasurface including a plurality of beam steering cells emitting a laser beam ; a first metasurface including a plu 
guiding the laser beam to the plurality of the scanning points 25 rality of first beam steering cells arranged in a form of 
by using nanopillars disposed on an emission surface side of one - dimensional array along a first direction , wherein the 
the laser emitting unit ; wherein the nanopillars form a plurality of the first beam steering cells guide the laser beam 
subwavelength pattern in the plurality of the beam steering along a first steering direction corresponding to one of the 
cells , wherein the subwavelength pattern of a specific cell vertical direction and the horizontal direction by using 
among the plurality of the beam steering cells includes : an 30 nanopillars disposed on an emission surface side of the laser 
increment of a first attribute being repeated along a first emitting unit ; a second metasurface including a plurality of 
component of a steering direction in which the specific cell second beam steering cells arranged in a form of one 
guides the laser beam and a change rate of the first attribute dimensional array along a second direction perpendicular to 
being increased according to a magnitude of the first com the first direction , wherein the plurality of the second beam 
ponent , an increment of a second attribute being repeated 35 steering cells guide the laser beam along a second steering 
along a second component of a steering direction in which direction corresponding to another of the vertical direction 
the specific cell guides the laser beam and a change rate of or the horizontal direction by using nanopillars disposed on 
the second attribute being increased according to a magni an emission surface side of the laser emitting unit ; wherein 
tude of the second component , and wherein the first com the nanopillars included in the plurality of the first beam 
ponent corresponds to the vertical direction of the field of 40 steering cells form a first subwavelength pattern , wherein 
view and the second component corresponds to the horizon the first subwavelength pattern includes an increment of a 
tal direction of the field of view . first attribute repeated along the first steering direction , the 

Further still another aspect of the present disclosure is first attribute being related to at least one of a width , a height , 
directed to a lidar device for measuring a distance to an and a number per unit length of the nanopillars , and wherein 
obstacle within a field of view having a vertical direction and 45 a change rate of the first attribute is greater in a first specific 
a horizontal direction and being formed by a plurality of cell of the first beam steering cell than at a second specific 
scanning points , the device comprising : a laser emitting unit cell of the first beam steering cell when an angle of the first 
including a plurality of VCSEL ( Vertical Cavity Surface steering direction of the first specific cell is greater than that 
Emitting Laser ) elements arranged in a form of array and of the second specific cell , wherein the nanopillars included 
emitting a laser beam ; a metasurface including a plurality of 50 in the plurality of the second beam steering cells form a 
beam steering cells arranged in a form of two - dimensional second subwavelength pattern , wherein the second sub 
array having a row direction corresponding to the vertical wavelength pattern includes an increment of a second attri 
direction and a column direction corresponding to the hori bute repeated along the second steering direction , the second 
zontal direction , wherein the plurality of the beam steering attribute being related to at least one of a width , a height , and 
cells guide the laser beam to the plurality of the scanning 55 a number per unit length of the nanopillars , and wherein a 
points by using nanopillars disposed on an emission surface change rate of the second attribute is greater in a third 
side of the laser emitting unit ; wherein the plurality of the specific cell of the second beam steering cell than at a fourth 
beam steering cells include a first cell , a second cell being specific cell of the second beam steering cell when an angle 
located at a same row and on a right side of the first cell , and of the second steering direction of the third specific cell is 
a third cell being located at a same column and on a lower 60 greater than that of the fourth specific cell . 
side of the first cell , wherein the nanopillars included in each Further still another aspect of the present disclosure is 
of the first , the second and the third cells form a subwave directed to a laser emitting device whose a field of view 
length pattern in each of the first , the second and the third being formed by a plurality of scanning points distributed in 
cells , wherein the subwavelength pattern in each of the first , a vertical direction and a horizontal direction , the device 
the second and the third cells includes : an increment of a first 65 comprising : a laser emitting unit including a plurality of 
attribute being repeated along a direction from a center of VCSEL ( Vertical Cavity Surface Emitting Laser ) elements 
the metasurface to a row of each of the first , the second and arranged in a form of array and emitting a laser beam ; a first 
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metasurface including a plurality of first beam steering cells cell of the first beam steering cell when a distance from a 
arranged in a form of one - dimensional array along a first center of the first metasurface to the first specific cell is 
direction , wherein the plurality of the first beam steering greater than a distance from the center of the first metasur 
cells guide the laser beam along a first steering direction face to the second specific cell , wherein the nanopillars 
corresponding to one of the vertical direction and the 5 included in the plurality of the second beam steering cells 
horizontal direction by using nanopillars disposed on an form a second subwavelength pattern , wherein the second 
emission surface side of the laser emitting unit ; a second subwavelength pattern includes an increment of a second 
metasurface including a plurality of second beam steering attribute repeated along the second steering direction , the 
cells arranged in a form of one - dimensional array along a second attribute being related to at least one of a width , a 
second direction perpendicular to the first direction , wherein 10 height , and a number per unit length of the nanopillars , and 
the plurality of the second beam steering cells guide the laser wherein a change rate of the second attribute is greater in a 
beam along a second steering direction corresponding to third specific cell of the second beam steering cell than at a 
another of the vertical direction or the horizontal direction fourth specific cell of the second beam steering cell when a 
by using nanopillars disposed on an emission surface side of distance from a center of the second metasurface to the third 
the laser emitting unit ; wherein the nanopillars included in 15 specific cell is greater than a distance from the center of the 
the plurality of the first beam steering cells form a first second metasurface to the fourth specific cell . 
subwavelength pattern , wherein the first subwavelength Further still another aspect of the present disclosure is 
pattern includes an increment of a first attribute repeated directed to a lidar device comprising : a polygonal mirror 
along the first steering direction , the first attribute being rotating along a rotational axis , reflecting a laser beam 
related to at least one of a width , a height , and a number per 20 provided from a side toward an object and receiving a laser 
unit length of the nanopillars , and wherein a change rate of beam reflected from the object ; a laser emitting module 
the first attribute is greater in a first specific cell of the first including a plurality of VCSEL ( Vertical Cavity Surface 
beam steering cell than at a second specific cell of the first Emitting Laser ) elements emitting a laser beam toward the 
beam steering cell when an angle of the first steering polygonal mirror and arranged along the rotational axis ; a 
direction of the first specific cell is greater than that of the 25 metasurface forming , via a plurality of nanopillars disposed 
second specific cell , wherein the nanopillars included in the on an emission surface side of the laser emitting module , a 
plurality of the second beam steering cells form a second beam of line pattern line pattern being extended along the 
subwavelength pattern , wherein the second subwavelength rotational axis using the laser beam emitted from the laser 
pattern includes an increment of a second attribute repeated emitting module ; and a sensor unit receiving , via the polygo 
along the second steering direction , the second attribute 30 nal mirror , the laser beam reflected from the object . 
being related to at least one of a width , a height , and a Further still another aspect of the present disclosure is 
number per unit length of the nanopillars , and wherein a directed to a lidar device comprising : a laser emitting 
change rate of the second attribute is greater in a third module for including a plurality of VCSEL ( Vertical Cavity 
specific cell of the second beam steering cell than at a fourth Surface Emitting Laser ) elements emitting a laser beam ; a 
specific cell of the second beam steering cell when an angle 35 metasurface forming a beam of line pattern extended along 
of the second steering direction of the third specific cell is a first axis which is one of a vertical axis and a horizontal 
greater than that of the fourth specific cell . axis , wherein the metasurface includes a plurality of steering 

Further still another aspect of the present disclosure is cells steering the laser beam along the first axis by using a 
directed to a lidar device for measuring a distance to an nanopillar disposed on an emission surface side of the laser 
obstacle within a field of view having a vertical direction and 40 emitting module ; a scanning mirror transforming the beam 
a horizontal direction and being formed by a plurality of of line pattern to a beam of plane pattern and receiving a 
scanning points , the device comprising : a laser emitting unit laser beam reflected from an object , by being rotated along 
including a plurality of VCSEL ( Vertical Cavity Surface the first axis ; and a sensor unit for receiving the laser beam 
Emitting Laser ) elements arranged in a form of array and reflected from the object via the scanning mirror . 
emitting a laser beam ; a first metasurface including a plu- 45 Means for achieving above - described objectives are not 
rality of first beam steering cells arranged in a form of limited to those described above , and other unmentioned 
one - dimensional array along a first direction , wherein the means for achieving the objectives should be clearly under 
plurality of the first beam steering cells guide the laser beam stood by those of ordinary skill in art to which the present 
along a first steering direction corresponding to one of the disclosure pertains from the present specification and 
vertical direction and the horizontal direction by using 50 accompanying drawings . 
nanopillars disposed on an emission surface side of the laser 
emitting unit ; a second metasurface including a plurality of BRIEF DESCRIPTION OF THE DRAWINGS 
second beam steering cells arranged in a form of one 
dimensional array along a second direction perpendicular to Above and other objects , features and advantages of the 
the first direction , wherein the plurality of the second beam 55 present disclosure will become more apparent to those of 
steering cells guide the laser beam along a second steering ordinary skill in art by describing exemplary embodiments 
direction corresponding to another of the vertical direction thereof in detail with reference to accompanying drawings , 
or the horizontal direction by using nanopillars disposed on in which : 
an emission surface side of the laser emitting unit ; wherein FIG . 1 is a pictorial diagram illustrating a laser emitting 
the nanopillars included in the plurality of the first beam 60 device according to an embodiment ; 
steering cells form a first subwavelength pattern , wherein FIGS . 2 to 7 are cross - sectional views of a laser emitting 
the first subwavelength pattern includes an increment of a device according to various embodiments ; 
first attribute repeated along the first steering direction , the FIGS . 8 to 14 are views for describing a beam steering 
first attribute being related to at least one of a width , a height , unit according to various embodiments ; 
and a number per unit length of the nanopillars , and wherein 65 FIG . 15 is a pictorial diagram illustrating a laser beam 
a change rate of the first attribute is greater in a first specific emitted from a laser emitting device according to an 
cell of the first beam steering cell than at a second specific embodiment ; 
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FIG . 16 is a view illustrating a beam steering unit accord ments arranged in a form of array and emitting a laser beam ; 
ing to an embodiment ; a metasurface including a plurality of beam steering cells 

FIG . 17 is a view illustrating a beam projection surface arranged in a form of two - dimensional array having a row 
according to an embodiment ; direction corresponding to the vertical direction and a col 

FIG . 18 is a pictorial diagram illustrating a laser emitting 5 umn direction corresponding to the horizontal direction , 
device according to an embodiment ; wherein the plurality of the beam steering cells guide the 

FIG . 19 is a pictorial diagram illustrating a laser emitting laser beam to the plurality of the scanning points by using 
device according to an embodiment ; nanopillars disposed on an emission surface side of the laser 

FIG . 20 is an exploded perspective view of a laser emitting unit ; wherein the nanopillars form a subwavelength 
emitting device according to an embodiment ; 10 pattern in the plurality of the beam steering cells , wherein 
FIGS . 21 to 23 are exploded perspective views of a laser the subwavelength pattern of a specific cell among the 

emitting device according to various embodiments viewed plurality of the beam steering cells includes : an increment of 
from the side ; a first attribute being repeated along a direction from a center 
FIGS . 24 to 26 are exploded perspective views of a laser of the metasurface to a row of the specific cell and a change 

emitting device according to various embodiments ; 15 rate of the first attribute being increased according to a 
FIGS . 27 and 28 are exploded perspective views of the distance from the row of the specific cell to the center of the 

laser emitting device of FIG . 26 viewed from the side ; metasurface , an increment of a second attribute being 
FIGS . 29 to 31 are block diagrams for describing a light repeated along a direction from the center of the metasurface 

detection and ranging ( LiDAR ) device according to various to a column of the specific cell and a change rate of the 
embodiments ; 20 second attribute being related to a distance from the column 
FIGS . 32 to 35 are pictorial diagrams illustrating a lidar of the specific cell to the center of the metasurface , and 

device according to various implementations ; wherein the first attribute is related to at least one of a width , 
FIG . 36 is a top view of the lidar device of FIG . 35 viewed a height , and a number per unit length of the nanopillars , and 

from the top ; and the second attribute is related to at least one of a width , a 
FIG . 37 is a view for describing a lidar device according 25 height , and a number per unit length of the nanopillars . 

to still another implementation . Herein , a steering direction of the beam steering cell may 
have a vertical component in a range of -Mº to Mº and a 

DETAILED DESCRIPTION OF EXEMPLARY horizontal component in a range of -Nº to Nº , wherein N is 
EMBODIMENTS greater than M. 

Herein , a size of a component corresponding to the 
The foregoing objects , features and advantages of the vertical direction of the steering direction of the plurality of 

present disclosure will become more apparent from the beam steering cells may correspond to a location in the row 
following detailed description related to accompanying direction of the beam steering cell ; and a size of a compo 
drawings . However , various modifications may be applied to nent corresponding to the horizontal direction of the steering 
the present disclosure , and the present disclosure may have 35 direction of the plurality of beam steering cells may corre 
various embodiments . Hereinafter , specific embodiments , spond to a location in the column direction of the beam 
which are illustrated in the drawings , will be described in steering cell . 
detail . Herein , a location of each of the plurality of scanning 

In the drawings , the thicknesses of layers and regions are points included in the field of view may be related to a 
exaggerated for clarity . When it is indicated that an element 40 location of the beam steering cell . 
or layer is “ on ” or “ above ” another element or layer , this Herein , a vertical location of each of the plurality of 
includes a case in which another layer or element is inter scanning points may correspond to a row - direction location 
posed therebetween as well as a case in which the element of the beam steering cell ; and a horizontal location of each 
or layer is directly above the other element or layer . In of the plurality of scanning points may correspond to a 
principle , like reference numerals designate like elements 45 column - direction location of the beam steering cell . 
throughout the specification . In the following description , Herein , the nanopillars may have a cylindrical or polygo 
like reference numerals are used to designate elements nal column shape . 
which have the same function within the same idea illus According to another embodiment , a laser emitting 
trated in the drawings of each embodiment . device , whose a field of view being formed by a plurality of 
When detailed description of known functions or con- 50 scanning points distributed in a vertical direction and a 

figurations related to the present disclosure is deemed to horizontal direction , the device comprising : a laser emitting 
unnecessarily blur the gist of the invention , the detailed unit including a plurality of VCSEL ( Vertical Cavity Surface 
description thereof will be omitted . Also , numerals ( e.g. , Emitting Laser ) elements arranged in a form of array and 
first , second , etc. ) used in the description herein are merely emitting a laser beam ; a metasurface including a plurality of 
identifiers for distinguishing one element from another ele- 55 beam steering cells arranged in a form of two - dimensional 
ment . array having a row direction corresponding to the vertical 

In addition , the terms " module ” and " unit " used to refer direction and a column direction corresponding to the hori 
to elements in the following description are given or used in zontal direction , wherein the plurality of the beam steering 
combination only in consideration of ease of writing the cells guide the laser beam to the plurality of the scanning 
specification , and the terms themselves do not have distinct 60 points by using nanopillars disposed on an emission surface 
meanings or roles . side of the laser emitting unit ; wherein the nanopillars form 

According to one embodiment , a lidar device for mea a subwavelength pattern in the plurality of the beam steering 
suring a distance to an obstacle within a field of view having cells , wherein the subwavelength pattern of a specific cell 
a vertical direction and a horizontal direction and being among the plurality of the beam steering cells includes : an 
formed by a plurality of scanning points is provided . The 65 increment of a first attribute being repeated along a direction 
device may include a laser emitting unit including a plurality from a center of the metasurface to a row of the specific cell 
of VCSEL ( Vertical Cavity Surface Emitting Laser ) ele and a change rate of the first attribute being increased 
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according to a distance from the row of the specific cell to beam steering cells guiding the laser beam to the plurality of 
the center of the metasurface , an increment of a second the scanning points by using nanopillars disposed on an 
attribute being repeated along a direction from the center of emission surface side of the laser emitting unit ; wherein the 
the metasurface to a column of the specific cell and a change nanopillars form a subwavelength pattern in the plurality of 
rate of the second attribute being increased according to a 5 the beam steering cells , wherein the subwavelength pattern 
distance from the column of the specific cell to the center of of a specific cell among the plurality of the beam steering 
the metasurface , and wherein the first attribute is related to cells includes : an increment of a first attribute being repeated 
at least one of a width , a height , and a number per unit length along a first component of a steering direction in which the 
of the nanopillars , and , the second attribute is related to at specific cell guides the laser beam and a change rate of the 
least one of a width , a height , and a number per unit length 10 first attribute being increased according to a magnitude of 
of the nanopillars may be provided . the first component , an increment of a second attribute being 

Herein , a size of a component corresponding to the repeated along a second component of a steering direction in 
vertical direction of the steering direction of the plurality of which the specific cell guides the laser beam and a change 
beam steering cells may correspond to a location in the row rate of the second attribute being increased according to a 
direction of the beam steering cell ; and a size of a compo- 15 magnitude of the second component , and wherein the first 
nent corresponding to the horizontal direction of the steering component corresponds to the vertical direction of the field 
direction of the plurality of beam steering cells may corre of view and the second component corresponds to the 
spond to a location in the column direction of the beam horizontal direction of the field of view may be provided . 
steering cell . According to another embodiment , a lidar device for 

According to another embodiment , a lidar device for 20 measuring a distance to an obstacle within a field of view 
measuring a distance to an obstacle within a field of view having a vertical direction and a horizontal direction and 
having a vertical direction and a horizontal direction and being formed by a plurality of scanning points , the device 
being formed by a plurality of scanning points , the device comprising : a laser emitting unit including a plurality of 
comprising : a laser emitting unit including a plurality of VCSEL ( Vertical Cavity Surface Emitting Laser ) elements 
VCSEL ( Vertical Cavity Surface Emitting Laser ) elements 25 arranged in a form of array and emitting a laser beam ; a 
arranged in a form of array and emitting a laser beam ; a metasurface including a plurality of beam steering cells 
metasurface including a plurality of beam steering cells arranged in a form of two - dimensional array having a row 
guiding the laser beam to the plurality of the scanning points direction corresponding to the vertical direction and a col 
by using nanopillars disposed on an emission surface side of umn direction corresponding to the horizontal direction , 
the laser emitting unit ; wherein the nanopillars form a 30 wherein the plurality of the beam steering cells guide the 
subwavelength pattern in the plurality of the beam steering laser beam to the plurality of the scanning points by using 
cells , wherein the subwavelength pattern of a specific cell nanopillars disposed on an emission surface side of the laser 
among the plurality of the beam steering cells includes : an emitting unit ; wherein the plurality of the beam steering 
increment of a first attribute being repeated along a first cells include a first cell , a second cell being located at a same 
component of a steering direction in which the specific cell 35 row and on a right side of the first cell , and a third cell being 
guides the laser beam and a change rate of the first attribute located at a same column and on a lower side of the first cell , 
being increased according to a magnitude of the first com wherein the nanopillars included in each of the first , the 
ponent , an increment of a second attribute being repeated second and the third cells form a subwavelength pattern in 
along a second component of a steering direction in which each of the first , the second and the third cells , wherein the 
the specific cell guides the laser beam and a change rate of 40 subwavelength pattern in each of the first , the second and the 
the second attribute being increased according to a magni third cells includes : an increment of a first attribute being 
tude of the second component , and wherein the first com repeated along a direction from a center of the metasurface 
ponent corresponds to the vertical direction of the field of to a row of each of the first , the second and the third cells , 
view and the second component corresponds to the horizon respectively , and an increment of a second attribute being 
tal direction of the field of view may be provided . 45 repeated along a direction from a center of the metasurface 

Herein , a steering direction of the beam steering cell may to a column of each of the first , the second and the third cells , 
have a vertical component in a range of -Mº to Mº and a respectively , and wherein the first attribute is related to at 
horizontal component in a range of -Nº to Nº , wherein N is least one of a width , a height , and a number per unit length 
greater than M. of the nanopillars and the second attribute is related to at 

Herein , the plurality of beam steering cells may be 50 least one of a width , a height , and a number per unit length 
arranged in a two - dimensional array in a row direction of the nanopillars , in case that the first to the third cells are 
corresponding to the vertical direction and a column direc located on a upper left quadrant side among a quadrant of the 
tion corresponding to the horizontal direction ; wherein : a metasurface , a change rate of the second attribute of the 
size of a component corresponding to the vertical direction subwavelength pattern in the first cell is greater than a 
of the steering direction of the plurality of beam steering 55 change rate of the second attribute of the subwavelength 
cells may correspond to a location in the row direction of the pattern in the second cell and a change rate of the first 
beam steering cell ; and a size of a component corresponding attribute of the subwavelength pattern in the first cell is 
to the horizontal direction of the steering direction of the greater than a change rate of the first attribute of the 
plurality of beam steering cells may correspond to a location subwavelength pattern in the third cell may be provided . 
in the column direction of the beam steering cell . According to another embodiment , a lidar device for 

According to another embodiment , a laser emitting device measuring a distance to an obstacle within a field of view 
whose a field of view being formed by a plurality of having a vertical direction and a horizontal direction and 
scanning points distributed in a vertical direction and a being formed by a plurality of scanning points , the device 
horizontal direction , the device comprising : a laser emitting comprising : a laser emitting unit including a plurality of 
unit including a plurality of VCSEL ( Vertical Cavity Surface 65 VCSEL ( Vertical Cavity Surface Emitting Laser ) elements 
Emitting Laser ) elements arranged in a form of array and arranged in a form of array and emitting a laser beam ; a first 
emitting a laser beam ; a metasurface including a plurality of metasurface including a plurality of first beam steering cells 

60 
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arranged in a form of one - dimensional array along a first horizontal direction , the device comprising : a laser emitting 
direction , wherein the plurality of the first beam steering unit including a plurality of VCSEL ( Vertical Cavity Surface 
cells guide the laser beam along a first steering direction Emitting Laser ) elements arranged in a form of array and 
corresponding to one of the vertical direction and the emitting a laser beam ; a first metasurface including a plu 
horizontal direction by using nanopillars disposed on an 5 rality of first beam steering cells arranged in a form of 
emission surface side of the laser emitting unit ; a second one - dimensional array along a first direction , wherein the 
metasurface including a plurality of second beam steering plurality of the first beam steering cells guide the laser beam 
cells arranged in a form of one - dimensional array along a along a first steering direction corresponding to one of the 
second direction perpendicular to the first direction , wherein vertical direction and the horizontal direction by using 
the plurality of the second beam steering cells guide the laser 10 nanopillars disposed on an emission surface side of the laser 
beam along a second steering direction corresponding to emitting unit ; a second metasurface including a plurality of 
another of the vertical direction or the horizontal direction second beam steering cells arranged in a form of one 
by using nanopillars disposed on an emission surface side of dimensional array along a second direction perpendicular to 
the laser emitting unit ; wherein the nanopillars included in the first direction , wherein the plurality of the second beam 
the plurality of the first beam steering cells form a first 15 steering cells guide the laser beam along a second steering 
subwavelength pattern , wherein the first subwavelength direction corresponding to another of the vertical direction 
pattern includes an increment of a first attribute repeated or the horizontal direction by using nanopillars disposed on 
along the first steering direction , the first attribute being an emission surface side of the laser emitting unit ; wherein 
related to at least one of a width , a height , and a number per the nanopillars included in the plurality of the first beam 
unit length of the nanopillars , and wherein a change rate of 20 steering cells form a first subwavelength pattern , wherein 
the first attribute is greater in a first specific cell of the first the first subwavelength pattern includes an increment of a 
beam steering cell than at a second specific cell of the first first attribute repeated along the first steering direction , the 
beam steering cell when an angle of the first steering first attribute being related to at least one of a width , a height , 
direction of the first specific cell is greater than that of the and a number per unit length of the nanopillars , and wherein 
second specific cell , wherein the nanopillars included in the 25 a change rate of the first attribute is greater in a first specific 
plurality of the second beam steering cells form a second cell of the first beam steering cell than at a second specific 
subwavelength pattern , wherein the second subwavelength cell of the first beam steering cell when an angle of the first 
pattern includes an increment of a second attribute repeated steering direction of the first specific cell is greater than that 
along the second steering direction , the second attribute of the second specific cell , wherein the nanopillars included 
being related to at least one of a width , a height , and a 30 in the plurality of the second beam steering cells form a 
number per unit length of the nanopillars , and wherein a second subwavelength pattern , wherein the second sub 
change rate of the second attribute is greater in a third wavelength pattern includes an increment of a second attri 
specific cell of the second beam steering cell than a fourth bute repeated along the second steering direction , the second 
specific cell of the second beam steering cell when an angle attribute being related to at least one of a width , a height , and 
of the second steering direction of the third specific cell is 35 a number per unit length of the nanopillars , and wherein a 
greater than that of the fourth specific cell may be provided . change rate of the second attribute is greater in a third 
Herein , the first metasurface may include a first support specific cell of the second beam steering cell than at a fourth 

layer configured to support the nanopillars included in the specific cell of the second beam steering cell when an angle 
first beam steering cell ; and the second metasurface may of the second steering direction of the third specific cell is 
include a second support layer configured to support the 40 greater than that of the fourth specific cell may be provided . 
nanopillars included in the second beam steering cell . According to another embodiment , a lidar device for 

Herein , a refractive index of the first support layer may be measuring a distance to an obstacle within a field of view 
equal to a refractive index of the second support layer . having a vertical direction and a horizontal direction and 

Herein , a refractive index of the first support layer may be being formed by a plurality of scanning points , the device 
lower than a refractive index of the nanopillars included in 45 comprising : a laser emitting unit including a plurality of 
the first beam steering cell . VCSEL ( Vertical Cavity Surface Emitting Laser ) elements 

Herein , the plurality of first beam steering cells may guide arranged in a form of array and emitting a laser beam ; a first 
the laser beam in the vertical direction ; and the plurality of metasurface including a plurality of first beam steering cells 
second beam steering cells may guide the laser beam in the arranged in a form of one - dimensional array along a first 
horizontal direction . 50 direction , wherein the plurality of the first beam steering 
Herein , a length in the first steering direction of the first cells guide the laser beam along a first steering direction 

metasurface may be smaller than a length in the first steering corresponding to one of the vertical direction and the 
direction of the second metasurface . horizontal direction by using nanopillars disposed on an 

Herein , a change rate of the first attribute may be lower emission surface side of the laser emitting unit ; a second 
than a change rate of the second attribute . 55 metasurface including a plurality of second beam steering 
Herein , an angle range of an axis which is perpendicular cells arranged in a form of one - dimensional array along a 

to the first metasurface of the laser beam after passing second direction perpendicular to the first direction , wherein 
through the first metasurface may be from -45 ° to 45 ° , and the plurality of the second beam steering cells guide the laser 
an angle range of the axis of the laser beam after passing beam along a second steering direction corresponding to 
through the second metasurface may be from -90 ° to 90 ° . 60 another of the vertical direction or the horizontal direction 

Herein , a location of each of the plurality of scanning by using nanopillars disposed on an emission surface side of 
points included in the field of view may be related to at least the laser emitting unit ; wherein the nanopillars included in 
one of a location of the first beam steering cell and a location the plurality of the first beam steering cells form first 
of the second beam steering cell . subwavelength pattern , wherein the first subwavelength 

According to another embodiment , a laser emitting device 65 pattern includes an increment of a first attribute repeated 
whose a field of view being formed by a plurality of along the first steering direction , the first attribute being 
scanning points distributed in a vertical direction and a related to at least one of a width , a height , and a number per 
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unit length of the nanopillars , and wherein a change rate of rate of the attribute may become higher as a location of the 
the first attribute is greater in a first specific cell of the first beam steering cell is farther from the center of the metasur 
beam steering cell than at a second specific cell of the first face . 
beam steering cell when a distance from a center of the first Herein , the plurality of nanopillars may form a subwave 
metasurface to the first specific cell is greater than a distance 5 length pattern in which , along the rotation axis of the 
from the center of the first metasurface to the second specific polygonal mirror , a change in at least one attribute of a 
cell , wherein the nanopillars included in the plurality of the width , a height , and the number per unit length thereof is 
second beam steering cells form a second subwavelength repeated , and a change rate of the attribute may change 
pattern , wherein the second subwavelength pattern includes according to a location along the rotation axis . 
an increment of a second attribute repeated along the second 10 Herein , a length along the rotation axis of the metasurface 
steering direction , the second attribute being related to at may be smaller than a length along the rotation axis of the 
least one of a width , a height , and a number per unit length polygonal mirror . 
of the nanopillars , and wherein a change rate of the second Herein , a length along the rotation axis of the metasurface 
attribute is greater in a third specific cell of the second beam may be greater than a length along the rotation axis of the 
steering cell than at a fourth specific cell of the second beam 15 polygonal mirror . 
steering cell when a distance from a center of the second Herein , the laser emitting module may emit a laser beam 
metasurface to the third specific cell is greater than a in a direction perpendicular to the rotation axis of the 
distance from the center of the second metasurface to the polygonal mirror . 
fourth specific cell may be provided . According to another embodiment , a lidar device com 
Herein , a vertical location of each of the plurality of 20 prising : a laser emitting module for including a plurality of 

scanning points may be related to a location of the first beam VCSEL ( Vertical Cavity Surface Emitting Laser ) elements 
steering cell ; and a horizontal location of each of the emitting a laser beam ; a metasurface forming a beam of line 
plurality of scanning points may be related to a location of pattern extended along a first axis which is one of a vertical 
the second beam steering cell . axis and a horizontal axis , wherein the metasurface includes 

According to another embodiment , a lidar device com- 25 a plurality of steering cells steering the laser beam along the 
prising : a polygonal mirror rotating along a rotational axis , first axis by using a nanopillar disposed on an emission 
reflecting a laser beam provided from a side toward an object surface side of the laser emitting module ; a scanning mirror 
and receiving a laser beam reflected from the object ; a laser transforming the beam of line pattern to a beam of plane 
emitting module including a plurality of VCSEL ( Vertical pattern and receiving a laser beam reflected from an object , 
Cavity Surface Emitting Laser ) elements emitting a laser 30 by being rotated along the first axis ; and a sensor unit for 
beam toward the polygonal mirror and arranged along the receiving the laser beam reflected from the object via the 
rotational axis ; a metasurface forming , via a plurality of scanning mirror may be provided . 
nanopillars disposed on an emission surface side of the laser Herein , the plurality of steering cells may be arranged in 
emitting module , a beam of line pattern line pattern being the form of an array along the first axis ; and a length along 
extended along the rotational axis using the laser beam 35 the first axis of the array may be greater than a length thereof 
emitted from the laser emitting module ; and a sensor unit along a second axis , which is perpendicular to the first axis . 
receiving , via the polygonal mirror , the laser beam reflected Herein , the scanning mirror may have a polygonal column 
from the object may be provided . shape including a first reflective surface and a second 
Herein , the metasurface may include a plurality of beam reflective surface , which shares one side with the first 

steering cells arranged in the form of an array along the 40 reflective surface , and rotates 360 ° about the first axis . 
rotation axis and configured to steer the emitted laser beam Herein , the scanning mirror may rotate about the first axis 
along the rotation axis . within a preset range ; and a virtual line , along which the 
Herein , a steering direction of the beam steering cell may beam of a line pattern formed by the metasurface extends , 

be determined by a location of the beam steering cell in the crosses the first axis . 
array . FIG . 1 is a pictorial diagram illustrating a laser emitting 

Herein , the beam steering cell may include a first beam device 1000 according to an embodiment . 
steering cell located at the top of the array and a second The laser emitting device 1000 according to an embodi 
beam steering cell located at the bottom of the array ; and a ment may emit a laser beam in various directions . 
direction of a rotation - axis component of a first steering The laser emitting device 1000 according to an embodi 
direction of the first beam steering cell may be opposite to 50 ment may include a laser emitting unit 100 and a beam 
a direction of a rotation - axis component of a second steering steering unit 200 . 
direction of the second beam steering cell . The laser beam emitted from the laser emitting unit 100 

Herein , a first point at which a first laser beam steered by may be steered by the beam steering unit 200. Accordingly , 
the first beam steering cell is irradiated on the polygonal laser beams of various shapes may be formed . For example , 
mirror may be located above a second point at which a 55 the laser emitting device 1000 may emit a laser beam in the 
second laser beam steered by the second beam steering cell form of a planar beam . As another example , the laser 
is irradiated on the polygonal mirror . emitting device 1000 may emit a laser beam in the form of 

Herein , a length along the rotation axis of the beam of a a linear beam . Alternatively , the laser emitting device 1000 
line pattern may be smaller than a length along the rotation may output a laser beam in the form of a point light source . 
axis of the metasurface . Hereinafter , each configuration of the laser emitting 

Herein , each of the plurality of beam steering cells may device 1000 will be described in detail . 
include the plurality of nanopillars ; at least some of the The laser emitting unit 100 may emit a laser beam to one 
plurality of nanopillars may form a subwavelength pattern in side . The beam steering unit 200 may be disposed at one side 
which at least one attribute among a width , a height , and the of the laser emitting unit 100 and steer the laser beam 
number per unit length thereof increases in a direction from 65 emitted from the laser emitting unit 100. The beam steering 
a center of the metasurface to a beam steering cell to which unit 200 may steer the emitted laser beam on the basis of a 
some of the plurality of nanopillars belong ; and a change nanopattern formed by a plurality of nanopillars 10. Accord 
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ingly , a flight path of the laser beam emitted from the laser Each configuration of the laser emitting device 1000 will 
emitting unit 100 may be determined by the nanopattern . be described in detail below . 
The nanopattern may have the same meaning as a subwave The laser emitting unit 100 according to an embodiment 
length pattern . may include a substrate 110 electrically connected to an 

The laser emitting unit 100 may emit laser beams having 5 external power source , a light source unit 120 configured to 
various wavelengths . For example , the laser emitting unit emit a laser beam , and reflection units 130 and 140 config 
100 may emit a laser beam whose wavelength is 905 nm . ured to reflect the laser beam emitted from the light source 

unit 120 . Alternatively , the laser emitting unit 100 may emit a laser 
beam having a wavelength of 1550 nm . The laser beam emitted from the light source unit 120 may 

The laser emitting unit 100 may be provided in the form 10 oscillate by being reflected by the reflection units 130 and 
of a flat panel . 140. The emitted laser beam may be repeatedly reflected by 

a first reflection unit 130 and a second reflection unit 140 and The laser emitting unit 100 may include a support surface then pass through the second reflection unit 140 to be and an emission surface . The support surface and the emis emitted to the outside of the laser emitting unit 100 . sion surface may be parallel to each other . The light source unit 120 may emit laser beams of various The laser emitting unit 100 may emit a laser beam in a wavelengths . For example , the light source unit 120 may direction perpendicular to the support surface . Alternatively , emit a laser beam whose wavelength is 905 nm . Alterna the laser emitting unit 100 may emit a laser beam in a tively , the light source unit 120 may emit a laser beam 
direction perpendicular to the emission surface . having a wavelength of 1550 nm . 

The beam steering unit 200 may generate laser beams of 20 The light source unit 120 may be formed of various 
various forms from the laser beam provided from one side . materials . For example , the light source unit 120 may 
For example , the beam steering unit 200 may generate a include GaAs , AlGaAs , GaAlAs , and Si . 
laser beam in the form of a linear beam from a laser beam A wavelength of a laser beam emitted from the light 
in the form of a point light source . As another example , the source unit 120 may vary according to materials constituting 
beam steering unit 200 may generate a laser beam in the 25 the light source unit 120 . 
form of a planar beam from a laser beam in the form of a An intensity of a laser beam emitted from the light source 
point light source . As still another example , the beam unit 120 may vary according to a strength of power received 
steering unit 200 may generate a laser beam in the form of from the outside . 
a planar beam from a laser beam in the form of a linear The light source unit 120 may be disposed between the 
beam . 30 first reflection unit 130 and the second reflection unit 140 . 

The beam steering unit 200 may refract the laser beam The first reflection unit 130 may reflect a laser beam 
emitted from the laser emitting unit 100. For example , the provided to one side . For example , the first reflection unit 
beam eering unit 200 may refract the emitted laser beam on 130 may reflect a laser beam emitted from the light source 
the basis of a nanopattern formed by the plurality of nano unit 120 toward the light source unit 120. The first reflection 
pillars 10. An angle - after - refraction of the refracted laser 35 unit 130 may reflect a laser beam reflected from the second 
beam may be set on the basis of the nanopattern . reflection unit 140 toward the light source unit 120 . 

The beam steering unit 200 may include the plurality of The first reflection unit 130 may include a plurality of 
nanopillars 10 . layers . The plurality of layers may have a structure in which 

The plurality of nanopillars 10 may have a subwavelength a layer having a relatively high refractive index and a layer 
size . For example , a pitch between the plurality of nanopil- 40 having a relatively low refractive index are alternately 
lars 10 may be less than a wavelength of the laser beam disposed . Each of the plurality of layers may have a thick 
emitted from the laser emitting unit 100. Alternatively , a ness that is 1/4 of a wavelength of a laser beam emitted from 
width , diameter , and height of the nanopillars 10 may be less the light source unit 120 . 
than a size of the wavelength of the laser beam . As illustrated , the first reflection unit 130 may be disposed 

The beam steering unit 200 may be a metasurface . 45 on an upper portion of the substrate 110. For example , the 
The beam steering unit 200 may adjust a phase of a laser first reflection unit 130 may be deposited on the substrate 

beam emitted from the laser emitting unit 100 to refract the 110. Of course , another configuration may be included 
laser beam . between the substrate 110 and the first reflection unit 130 . 

The beam steering unit 200 may be disposed on the laser The first reflection unit 130 may be a distributed Bragg 
emitting unit 100. For example , the beam steering unit 200 50 reflector ( DBR ) . 
may be disposed at the emission surface side of the laser The first reflection unit 130 may include GaAs , indium tin 
emitting unit 100 . oxide ( ITO ) , indium zinc oxide ( IZO ) , Ga - In — Zn - oxide 

Alternatively , the beam steering unit 200 may be depos ( GIZO ) , Al - Zn - oxide ( AZO ) , Ga - Zn - oxide ( GZO ) , and 
ited on the laser emitting unit 100. The plurality of nano Zno . 
pillars 10 may be formed on an upper portion of the laser 55 The second reflection unit 140 may reflect a laser beam 
emitting unit 100. The plurality of nanopillars 10 may form provided to one side . For example , the second reflection unit 
various nanopatterns on the laser emitting unit 100 . 140 may reflect a laser beam emitted from the light source 

The nanopillars 10 may have various shapes . For unit 120 toward the light source unit 120. The second 
example , the nanopillars 10 may have a cylindrical shape , a reflection unit 140 may reflect the laser beam reflected from 
polygonal column shape , a conical shape , a polypyramid 60 the first reflection unit 130 toward the light source unit 120 . 
shape , or the like . Furthermore , the nanopillars 10 may have The second reflection unit 140 may include a plurality of 
an irregular shape . layers . The plurality of layers may have a structure in which 

FIG . 2 is a cross - sectional view of a laser emitting device a layer having a relatively high refractive index and a layer 
1000 according to an embodiment . having a relatively low refractive index are alternately 
As illustrated in FIG . 2 , the laser emitting device 1000 65 disposed . Each of the plurality of layers may have a thick 

according to an embodiment may include a laser emitting ness that is 1/4 of a wavelength of a laser beam emitted from 
unit 100 and a beam steering unit 200 . the light source unit 120 . 
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A laser beam that is emitted from the light source unit 120 The plurality of nanopillars 10 may form various nano 
and then reflected by the first reflection unit 130 and the patterns . The beam steering unit 200 may steer a laser beam 
second reflection unit 140 may pass through the second emitted from the laser emitting unit 100 on the basis of the 
reflection unit 140 and be emitted toward the nanopillars 10 . nanopatterns . 
The laser beam may be emitted in a direction perpendicular The nanopillars 10 may form nanopatterns on the basis of 
to the substrate 110 . various attributes . The attributes may include a width W , a 

The second reflection unit 140 may be disposed on an pitch P , a height H , and a number per unit length of the 
upper portion of the light source unit 120. For example , the nanopillars 10 . 
second reflection unit 140 may be deposited on the light Hereinafter , nanopatterns formed on the basis of various 
source unit 120. Of course , another configuration may be 10 attributes and laser beam steering according to the nanop atterns will be described . included between the substrate 110 and the second reflection The plurality of nanopillars 10 may form nanopatterns on unit 140 . the basis of the width W thereof . For example , the plurality The second reflection unit 140 may be a distributed Bragg of nanopillars 10 may be disposed such that widths W1 , W2 , 
reflector ( DBR ) . 15 and W3 thereof gradually increase in one direction . In this The second reflection unit 140 may include GaAs , case , a laser beam emitted from the laser emitting unit 100 
CuA120 , NiO , and CuO . may be steered in the direction in which the width W of the 
An electrical attribute of the first reflection unit 130 may nanopillars 10 increases . 

differ from an electrical attribute of the second reflection unit For example , the beam steering unit 200 may include a 
140. For example , the first reflection unit 130 may be an 20 first nanopillar 11 having a first width W1 , a second nano 
n - type semiconductor , and the second reflection unit 140 pillar 12 having a second width W2 , and a third nanopillar 
may be a p - type semiconductor . 13 having a third width W3 . The third width W3 may be 

The first reflection unit 130 may include more layers than greater than the first width W1 and the second width W2 . 
the second reflection unit 140 . The second width W2 may be greater than the first width 

A reflectivity of the first reflection unit 130 may be higher 25 W1 . That is , the width W of the nanopillars 10 may 
than a reflectivity of the second reflection unit 140 . gradually increase from the first nanopillar 11 toward the 

The laser emitting unit 100 according to an embodiment third nanopillar 13. In this case , a laser beam emitted from 
may be a vertical cavity surface emitting laser ( VCSEL ) the laser emitting unit 100 may be steered in a third 
element . A laser beam emitted from the laser emitting unit direction , which is a direction between a first direction , in 
100 may be emitted in the direction perpendicular to the 30 which the laser beam is emitted from the laser emitting unit 100 , and a second direction , which is a direction from the substrate 110. The emitted laser beam may be emitted in the 
direction perpendicular to the support surface of the laser first nanopillar 11 to the third nanopillar 13. The third 

direction may be calculated on the basis of the sum of a first emitting unit 100 . 
In FIG . 2 , the first reflection unit 130 is illustrated as being 35 the second direction . The second direction may be perpen vector having the first direction and a second vector having 

disposed between the substrate 110 and the light source unit dicular to the first direction . 
120. However , this is merely an example , and the locations Meanwhile , a steering angle 0 of the laser beam may vary 
of the first reflection unit 130 and the second reflection unit according to a change rate of the width W of the nanopillars 
140 may also be reversed . The laser emitting unit 100 may 10. Here , the change rate of the width W of the nanopillars 
also include configurations other than the illustrated con- 40 10 may refer to a numerical value indicating , on average , a 
figurations . degree of change in the width W of the plurality of nano 
Meanwhile , in FIG . 2 , the nanopillars 10 and the second pillars 10 which are adjacent to each other . Here , the steering 

reflection unit 140 are illustrated as being in contact with angle o may refer to an angle between a laser beam steered 
each other . However , this is merely for convenience of the by the beam steering unit 200 and a virtual reference line R. 
description , and another configuration may be disposed 45 The reference line R may relate to an emission direction of 
between the nanopillars 10 and the second reflection unit a laser beam emitted from the laser emitting unit 100. For 
140. For example , a transparent electrode layer may be example , the reference line R may be parallel to the emission 
disposed between the nanopillars 10 and the second reflec direction . 
tion unit 140 . The change rate of the width W of the nanopillars 10 may 

The beam steering unit 200 may refract a laser beam 50 be calculated on the basis of a difference between the first 
width W1 and the second width W2 and a difference emitted from the laser emitting unit 100. For example , the between the second width W2 and the third width W3 . beam steering unit 200 may control a phase of the laser beam The difference between the first width W1 and the second to steer the laser beam . Also , the beam steering unit 200 may width W2 may be different from the difference between the control a light quantity of the laser beam to steer the laser 55 second width W2 and the third width W3 . 

beam . The steering angle of the laser beam may vary according The beam steering unit 200 may include the plurality of to the width W of the nanopillars 10 . nanopillars 10 . Specifically , the steering angle o may increase as the 
A height of the nanopillars 10 may be at least half or more change rate of the width W of the nanopillars 10 increases . 

of a height of a wavelength of a laser beam emitted from the For example , the nanopillars 10 may form , on the basis of 
laser emitting unit 100 . the width W thereof , a first pattern having a first change rate . 

The nanopillars 10 may be formed of various materials . Also , the nanopillars 10 may form , on the basis of the width 
For example , the nanopillars 10 may be formed of metals W thereof , a second pattern having a second change rate 
such as As , Au , Al , and Pt or metal nitrides such as TiN and which is lower than the first change rate . 
Tan . In this case , a first steering angle due to the first pattern 

A refractive index of the nanopillars 10 may be higher may be larger than a second steering angle due to the second 
than the refractive index of the second reflection unit 140 . pattern . 
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Meanwhile , the steering angle o may be in a range of -90 ° In this case , a first steering angle due to the first pattern 
to 90 ° . may be larger than a second steering angle due to the second 

The plurality of nanopillars 10 may form nanopatterns on pattern . 
the basis of a change in the pitch P between the nanopillars Meanwhile , the above - described laser beam steering prin 
P adjacent to each other . The beam steering unit 200 may 5 ciple according to a change in the pitch P between the 
steer a laser beam emitted from the laser emitting unit 100 nanopillars 10 may be similarly applied even when the 
on the basis of the nanopatterns formed on the basis of the number of nanopillars 10 per unit length changes . 
change in the pitch P between the nanopillars 10 . For example , when the number of nanopillars 10 per unit 

FIG . 3 is a cross - sectional view for describing beam length changes , a laser beam emitted from the laser emitting 
steering according to changes in pitches P1 , P2 , and P3 10 unit 100 may be steered in a direction between a first 

direction in which the laser beam is emitted from the laser between nanopillars 10. A laser emitting device 1000 may emitting unit 100 and a second direction in which the include a laser emitting unit 100 and a beam steering unit number of nanopillars 10 per unit length increases . 200. The beam steering unit 200 may include a plurality of Meanwhile , the plurality of nanopillars 10 may form nanopillars 10 . 15 nanopatterns on the basis of a change in a height H of the The laser emitting unit 100 of FIG . 3 may correspond to nanopillars 10 . 
the laser emitting unit 100 described above with reference to FIG . 4 is a cross - sectional view for describing beam FIGS . 1 and 2. Accordingly , detailed description thereof will steering according to a change in a height H of the nano 
be omitted , and differences from the laser emitting device pillars 10. Referring to FIG . 4 , a laser emitting device 1000 
1000 of FIG . 2 will mainly be described . 20 may include a laser emitting unit 100 and a beam steering 
According to an embodiment , a pitch P between the unit 200. The beam steering unit 200 may include a plurality 

nanopillars 10 may gradually decrease in one direction . of nanopillars 10 . 
Here , the pitch P may refer to a distance between centers of The laser emitting unit 100 of FIG . 4 may correspond to 
two nanopillars 10 adjacent to each other . For example , a the laser emitting unit 100 described above with reference to 
first pitch P1 may be defined as a distance between a center 25 FIGS . 1 and 2. Accordingly , detailed description thereof will 
of a first nanopillar 11 and a center of a second nanopillar 12 . be omitted , and differences from the laser emitting device 
Alternatively , the first pitch P1 may be defined as the 1000 of FIG . 2 will be mainly described . 
shortest distance between the first nanopillar 11 and the According to an embodiment , heights H1 , H2 , and H3 of 
second nanopillar 12 . the plurality of nanopillars 10 may gradually increase in one 

A laser beam emitted from the laser emitting unit 100 may 30 direction . A laser beam emitted from the laser emitting unit 
be steered in a direction in which the pitch P between the 100 may be steered in a direction in which the height H of 

the nanopillars 10 increases . nanopillars 10 decreases . For example , the beam steering unit 200 may include a The beam steering unit 200 may include a first nanopillar first nanopillar 11 having a first height H1 , a second nano 11 , a second nanopillar 12 , a third nanopillar 13 , and a fourth 35 pillar 12 having a second height H2 , and a third nanopillar nanopillar 14. In this case , a first pitch P1 may be obtained 13 having a third height H3 . The third height H3 may be on the basis of a distance between the first nanopillar 11 and higher than the first height H1 and the second height H2 . The the second nanopillar 12. Likewise , a second pitch P2 may second height H2 may be higher than the first height H1 . 
be obtained on the basis of a distance between the second That is , the height H of the nanopillars 10 may gradually 
nanopillar 12 and the third nanopillar 13. Also , a third pitch 40 increase from the first nanopillar 11 to the third nanopillar 
P3 may be obtained on the basis of a distance between the 13. In this case , a laser beam emitted from the laser emitting 
third nanopillar 13 and the fourth nanopillar 14. In this case , unit 100 may be steered in a direction between a first 
the first pitch P1 may be greater than the second pitch P2 and direction in which the laser beam is emitted from the laser 
the third pitch P3 . The second pitch P2 may be greater than emitting unit 100 and a second direction from the first 
the third pitch P3 . That is , the pitch P gradually decreases 45 nanopillar 11 to the third nanopillar 13 . 
from the first nanopillar 11 toward the fourth nanopillar 14 . The steering angle 0 of the laser beam may vary according 

In this case , a laser beam emitted from the laser emitting to the height H of the nanopillars 10 . 
unit 100 may be steered in a direction between a first Specifically , the steering angle of the laser beam may 
direction in which the laser beam is emitted from the laser vary according to a change rate of the height H of the 
emitting unit 100 and a second direction from the first 50 nanopillars 10. Here , the change rate of the height H of the 
nanopillar 11 to the third nanopillar 13 . nanopillars 10 may refer to a numerical value indicating , on 

The steering angle of the laser beam may vary according average , a degree of change in the height H of the nanopil 
to the pitch P between the nanopillars 10 . lars 10 adjacent to each other . 

Specifically , the steering angle o of the laser beam may The change rate of the height H of the nanopillars 10 may 
vary according to a change rate of the pitch P between the 55 be calculated on the basis of a difference between the first 
nanopillars 10. Here , the change rate of the pitch P between height H1 and the second height H2 and a difference 
the nanopillars 10 may refer to a numerical value indicating , between the second height H2 and the third height H3 . The 
on average , a degree of change in the pitch P between the difference between the first height H1 and the second height 
nanopillars 10 adjacent to each other . H2 may be different from the difference between the second 

The steering angle of the laser beam may increase as the 60 height H2 and the third height H3 . 
change rate of the pitch P between the nanopillars 10 The steering angle of the laser beam may increase as the 
increases . change rate of the height H of the nanopillars 10 increases . 

For example , the nanopillars 10 may form , on the basis of For example , the nanopillars 10 may form , on the basis of 
the pitch P therebetween , a first pattern having a first change the height H thereof , a first pattern having a first change rate . 
rate . Also , the nanopillars 10 may form , on the basis of the 65 Also , the nanopillars 10 may form , on the basis of the height 
pitch P therebetween , a second pattern having a second H thereof , a second pattern having a second change rate 
change rate which is lower than the first change rate . which is lower than the first change rate . 
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In this case , a first steering angle due to the first pattern The nanopillars 10 may steer a laser beam emitted from 
may be larger than a second steering angle due to the second the laser emitting unit 100 to form laser beams of various 
pattern . shapes . 
Meanwhile , although in FIGS . 2 to 4 , the first to fourth For example , the nanopillars 10 may form a laser beam 

nanopillars 11 , 12 , 13 , and 14 are illustrated as being formed 5 having a shape diverging from a center of the laser emitting 
as one set on the laser emitting unit 100 , a plurality of sets unit 100. As another example , the nanopillars 10 may form 
of nanopillars 10 may also form nanopatterns on a single a laser beam having a shape converging toward an irradia 
laser emitting unit 100. For example , a new nanopattern in tion path of laser beams emitted from the laser emitting unit 
which the nanopatterns formed in FIGS . 2 to 4 are repeated 100 disposed at the center of the array . As still another 
may be formed on the laser emitting unit 100 . example , the nanopillars 10 may form a laser beam irradi 

Also , the nanopatterns formed in FIGS . 2 to 4 may be ated in a direction perpendicular to a support surface of the 
formed in combination with each other on a single laser laser emitting device 1000 . 
emitting unit 100 . Hereinafter , for convenience of description , the case in 

Hereinafter , a laser emitting device having various nano which a laser beam steered by the nanopillars 10 has a form 
patterns and laser beam steering according to the nanopat of diverging from the center of the laser emitting unit 100 
terns will be described . will be mainly described . 

FIG . 5 is a cross - sectional view for describing a laser Meanwhile , the plurality of nanopillars 10 may form 
emitting device 1000 according to an embodiment . Refer nanopatterns on the basis of locations of beam steering cells 
ring to FIG . 5 , the laser emitting device 1000 may include 20 210. For example , the nanopillars 10 may form nanopatterns 
a plurality of laser emitting units 101 , 102 , and 103. Also , that cause a steering angle o due to a beam steering cell 210 
the laser emitting device 1000 may include a beam steering far from the center of the beam steering unit 200 to be larger 
unit 200 including a plurality of nanopillars 10 . than a steering angle o due to a beam steering cell 210 close 
Laser beams emitted from the plurality of laser emitting to the center of the beam steering unit 200 . 

units 101 , 102 , and 103 may be steered by the plurality of 25 Such nanopatterns may be formed on the basis of above 
nanopillars 10 disposed on the plurality of laser emitting described width W of the nanopillars 10 , pitch P between the 
units 101 , 102 , and 103 . nanopillars 10 , and height H of the nanopillars 10 . 

Each configuration of the laser emitting device 1000 will Referring to FIG . 5 , the nanopillars 10 may form nano 
be described in detail below . patterns on the basis of a change in the width W thereof and 

The laser emitting device 1000 may include a first laser 30 locations of the beam steering cells 210 . 
emitting unit 101 , a second laser emitting unit 102 , and a Specifically , the second beam steering cell 212 located at 
third laser emitting unit 103. Meanwhile , the first to third a central portion of the beam steering unit 200 may include 
laser emitting units 101 , 102 , and 103 may correspond the a plurality of nanopillars 10 having the same width W. 
laser emitting unit 100 described above with reference to Also , the first beam steering cell 211 located farther from 
FIGS . 1 and 2. Accordingly , detailed description thereof will 35 the center of the beam steering unit 200 than the second 
be omitted . beam steering cell 212 may include a plurality of nanopillars 

The laser emitting unit 100 may be provided in the form 10 whose width W gradually increases away from the center 
of an array . For example , the laser emitting unit 100 may be of the beam steering unit 200 . 
provided in the form of a 1x3 array . In this case , the first to Likewise , the third beam steering cell 213 located farther 
third laser emitting units 101 , 102 , and 103 may be respec- 40 from the center of the beam steering unit 200 than the second 
tively disposed in a first column to a third column of an beam steering cell 212 may include a plurality of nanopillars 
array . 10 whose width W gradually increases away from the center 

The first to third laser emitting units 101 , 102 , and 103 of the beam steering unit 200 . 
may emit a laser beam in the same direction . For example , Accordingly , the beam steering unit 200 may form a laser 
the first to third laser emitting units 101 , 102 , and 103 may 45 beam having a diverging shape . 
emit a laser beam in a direction perpendicular to an emission Meanwhile , a first steering angle of the first beam steering 
surface of the laser emitting device 1000 . cell located far from the center of the beam steering unit 200 

The beam steering unit 200 may be provided in the form may be larger than a second steering angle of the second 
of an array . The beam steering unit 200 may include a beam steering cell located close to the center of the beam 
plurality of beam steering cells 210. The beam steering cells 50 steering unit 200 . 
210 may include a first beam steering cell 211 , a second In this case , a change rate of a width W of the nanopillars 
beam steering cell 212 , and a third beam steering cell 213 . 10 included in the first beam steering cell may be higher than 
The plurality of beam steering cells 210 may be arranged in a change rate of a width W of the nanopillars 10 included in 
the form of an array . the second beam steering cell . 

The first to third beam steering cells 211 , 212 , and 213 55 Meanwhile , in FIG . 5 , laser beams steered by the first 
may control phases of laser beams emitted from the plurality beam steering cell 211 and the third beam steering cell 213 
of laser emitting units 101 , 102 , and 103 , respectively , to are each illustrated as not crossing an extension line extend 
change irradiation directions of the laser beams . ing in an emission direction of a laser beam steered by the 

Also , the first to third beam steering cells 211 , 212 , and second beam steering cell 212. However , embodiments are 
213 may control transmittances of laser beams emitted from 60 not limited thereto , and the laser beams steered by the first 
the plurality of laser emitting units 101 , 102 , and 103 , beam steering cell 211 and the third beam steering cell 213 , 
respectively , to change irradiation directions of the laser may also each cross the extension line . 
beams . Accordingly , the laser beam steered by the first beam 

Each of the first to third beam steering cells 211 , 212 , and steering cell 211 may be steered in a direction between a first 
213 may include the plurality of nanopillars 10 forming 65 direction in which the laser beam is emitted from the laser 
nanopatterns . A laser beam emitted from the laser emitting emitting unit 100 and a second direction from the first beam 
unit 100 may be steered by the nanopillars 10 . steering cell 211 to the center of the beam steering unit 200 . 
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Likewise , the laser beam steered by the third beam Each configuration of the laser emitting device 1000 will 
steering cell 213 may be steered in a direction between a be described in detail below . 
third direction in which the laser beam is emitted from the The laser emitting device 1000 may include a first laser 
laser emitting unit 100 and a fourth direction from the third emitting unit 101 , a second laser emitting unit 102 , and a 
beam steering cell 213 to the center of the beam steering unit 5 third laser emitting unit 103. The beam steering cells 210 
200 . may include a first beam steering cell 211 , a second beam 
Meanwhile , the plurality of nanopillars 10 forming nano steering cell 212 , and a third beam steering cell 213 . 

patterns may form patterns which are symmetrical about the Meanwhile , the first to third laser emitting units 101 , 102 , 
center of the beam steering unit 200. For example , a first and 103 may correspond to the laser emitting unit 100 
nanopattern formed by the nanopillars 10 included in the described above with reference to FIGS . 1 , 2 , and 5. Accord 
first beam steering cell 211 and a third nanopattern formed ingly , detailed description thereof will be omitted , and 
by the nanopillars 10 included in the third beam steering cell differences from the laser emitting device 1000 of FIG . 5 
213 may be symmetrical to each other . will be mainly described . 

Accordingly , the first steering angle due to the first beam Referring to FIG . 6 , the nanopillars 10 may form nano 
steering cell 211 may be equal in size to the third steering patterns on the basis of a change in a pitch P therebetween 
angle due to the third beam steering cell 213 . and locations of the beam steering cells 210 . 
Meanwhile , the shapes of the nanopillars 10 included in Specifically , the second beam steering cell 212 located at 

the plurality of beam steering cells 210 may be different the central portion of the beam steering unit 200 may include 
from each other . For example , the nanopillars 10 included in 20 a plurality of nanopillars 10 disposed at equal pitches P. 
the first beam steering cell 211 may have a cylindrical shape , Also , the first beam steering cell 211 located farther from 
and the nanopillars 10 included in the second beam steering the center of the beam steering unit 200 than the second 
cell 212 may have a polygonal column shape . beam steering cell 212 may include a plurality of nanopillars 

Also , the shapes of the plurality of nanopillars 10 included 10 which are disposed at a pitch P which gradually increases 
in the same beam steering cell 210 may be different from 25 away from the center of the beam steering unit 200 . 
each other . For example , some of the plurality of nanopillars Likewise , the third beam steering cell 213 located farther 
10 included in the first beam steering cell 211 may have a from the center of the beam steering unit 200 than the second 
cylindrical shape , and the remaining nanopillars 10 may beam steering cell 212 may include a plurality of nanopillars 
have a polygonal column shape . 10 which are disposed at a pitch Pwhich gradually increases 
Meanwhile , steering angles 0 of the plurality of beam 30 away from the center of the beam steering unit 200 . 

steering cells 210 may be different from each other . For Accordingly , the beam steering unit 200 may form a laser 
example , the first steering angle of the first beam steering beam having a diverging shape . 
cell 211 and a third steering angle of the third beam steering Mean a first steering angle of the first beam steering 
cell 213 may be different from each other . cell located far from the center of the beam steering unit 200 
Meanwhile , the plurality of laser emitting units 100 may 35 may be larger than a second steering angle of the second 

be controlled independently . For example , attributes ( wave beam steering cell located close to the beam steering unit 
length , intensity , shooting cycle , and the like ) of laser beams 200 . 
emitted from each of the laser emitting units 100 may be In this case , a change rate of a pitch P between the 
different . Also , the on / off state of each of the laser emitting nanopillars 10 included in the first beam steering cell may be 
units 100 may be controlled separately . 40 higher than a change rate of a pitch P between the nanopil 
For example , the laser emitting unit 100 may include a lars 10 included in the second beam steering cell . 

plurality of VCSEL elements arranged in the form of an Meanwhile , the above - described laser beam steering prin 
array . In this case , the on / off states of the plurality of VCSEL ciple according to a change in the pitch P between the 
elements may be controlled independently . That is , the laser nanopillars 10 may be similarly applied even when the 
emitting unit 100 may include an addressable VCSEL array . 45 number of nanopillars 10 per unit length changes . 

The laser emitting device 1000 may adjust the on / off state For example , the plurality of nanopillars 10 included in 
and intensity of each of the plurality of laser emitting units the first beam steering cell 211 may form a nanopattern in 
100 to adjust steering angles of laser beams . which the number of nanopillars 10 per unit length gradually 

Alternatively , the plurality of laser emitting units 100 may increases away from the center of the beam steering unit 
be linked . For example , the on / off states of the first laser 50 200 . 
emitting unit 101 and the second laser emitting unit 102 may Likewise , the plurality of nanopillars 10 included in the 
be controlled together . third beam steering cell 213 may form a nanopattern in 

The laser emitting device 1000 may emit laser beams of which the number of nanopillars 10 per unit length gradually 
various wavelengths . For example , the first laser emitting increases away from the center of the beam steering unit 
unit 101 may emit a first laser beam having a first wave- 55 200 . 
length , and the second laser emitting unit 102 may emit a Also , the plurality of nanopillars 10 included in the 
second laser beam having a second wavelength . second beam steering cell 212 located at the central portion 

FIG . 6 is a cross - sectional view for describing a laser of the beam steering unit 200 may form a nanopattern in 
emitting device 1000 according to another embodiment . which the number of nanopillars 10 per unit length is 
Referring to FIG . 6 , the laser emitting device 1000 may 60 constant . 
include a plurality of laser emitting units 100. Also , the laser FIG . 7 is a cross - sectional view for describing a laser 
emitting device 1000 may include a beam steering unit 200 emitting device 1000 according to still another embodiment . 
including a plurality of nanopillars 10. The beam steering Referring to FIG . 7 , the laser emitting device 1000 may 
unit 200 may include a plurality of beam steering cells 210 . include a plurality of laser emitting units 100. Also , the laser 

Laser beams emitted from the plurality of laser emitting 65 emitting device 1000 may include a beam steering unit 200 
units 100 may be steered by a plurality of nanopillars 10 including a plurality of nanopillars 10. The beam steering 
included in the plurality of beam steering cells 210 . unit 200 may include a plurality of beam steering cells 210 . 
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Laser beams emitted from the plurality of laser emitting Also , the plurality of nanopillars 10 included in each of 
units 100 may be steered by a plurality of nanopillars 10 the plurality of beam steering cells 210 may form the same 
included in the plurality of beam steering cells 210 . nanopattern . Accordingly , laser beams emitted from the 

Each configuration of the laser emitting device 1000 will plurality of laser emitting units 100 may be steered in the 
be described in detail below . same direction . 

The laser emitting device 1000 may include a first laser Meanwhile , although it is illustrated in FIGS . 5 to 7 that 
emitting unit 101 , a second laser emitting unit 102 , and a a single nanopattern is formed in each beam steering cell 
third laser emitting unit 103. The beam steering cells 210 210 , nanopatterns in which the same pattern is repeated may 
may include a first beam steering cell 211 , a second beam also be formed in a single beam steering cell 210 . 
steering cell 212 , and a third beam steering cell 213 . Meanwhile , the second beam steering cell 212 may not 
Meanwhile , the first to third laser emitting units 101 , 102 , include the nanopillars 10. Accordingly , a laser beam pass 

and 103 may correspond to the laser emitting unit 100 ing through the second beam steering cell 212 may be 
described above with reference to FIGS . 1 , 2 , and 5. Accord irradiated in a direction which is the same as an emission 
ingly , detailed description thereof will be omitted , and direction in which the laser beam is emitted from the laser 
differences from the laser emitting device 1000 of FIG . 5 15 emitting unit 100 . 
will be mainly described . Hereinafter , beam steering by beam steering cells 

Referring to FIG . 7 , the nanopillars 10 may form nano arranged in the form of a two - dimensional array will be 
patterns on the basis of a change in a height H thereof and described . 
locations of the beam steering cells 210 . FIG . 8 is a view for describing a beam steering unit 

Specifically , the second beam steering cell 212 located at 20 according to an embodiment . 
the central portion of the beam steering unit 200 may include Referring to FIG . 8 , a beam steering unit 200 may include 
a plurality of nanopillars 10 having the same height H. a plurality of beam steering cells 210 and a plurality of 

Also , the first beam steering cell 211 located farther from nanopillars 10. The beam steering cells 210 may include first 
the center of the beam steering unit 200 than the second to ninth beam steering cells 211 , 212 , 213 , 214 , 215 , 216 , 
beam steering cell 212 may include a plurality of nanopillars 25 217 , 218 , and 219 . 
10 whose height H gradually increases away from the center The beam steering cells 210 according to an embodiment 
of the beam steering unit 200 . may be provided in the form of a two - dimensional array . For 

Likewise , the third beam steering cell 213 located farther example , laser emitting units 100 may be provided in the 
from the center of the beam steering unit 200 than the second form of a 3x3 array . The first to ninth beam steering cells 
beam steering cell 212 may include a plurality of nanopillars 30 211 , 212 , 213 , 214 , 215 , 216 , 217 , 218 , and 219 may be 
10 whose height H gradually increases away from the center arranged in the two - dimensional array in a row direction 
of the beam steering unit 200 . corresponding to a vertical direction and a column direction 

Accordingly , the beam steering unit 200 may form a laser corresponding to a horizontal direction . 
beam having a diverging shape . The beam steering cells 210 may use a plurality of 
Meanwhile , a first steering angle of the first beam steering 35 nanopillars 10 forming nanopatterns to steer laser beams 

cell located far from the center of the beam steering unit 200 emitted from the laser emitting units . 
may be larger than a second steering angle of the second The beam steering cells 210 may steer the laser beams 
beam steering cell located close to the center of the beam emitted from the laser emitting units 100 to form laser beams 
steering unit 200 . of various shapes . 

In this case , a change rate of a height H of the nanopillars 40 For example , the beam steering cells 210 may form a laser 
10 included in the first beam steering cell may be higher than beam having a shape diverging from the center of the laser 
a change rate of a height H of the nanopillars 10 included in emitting unit 100 . 
the second beam steering cell . The plurality of nanopillars 10 may form nanopatterns on 
Meanwhile , for convenience of description , nanopillars the basis of locations of the beam steering cells 210. For 

10 have been described as forming nanopatterns by using 45 example , the plurality of nanopillars 10 may form a nano 
only one of above attributes W , P , and H. However , embodi pattern in which a width W thereof gradually increases away 
ments are not limited thereto , and the nanopillars 10 may from the center of the beam steering unit 200. Accordingly , 
form nanopatterns by using more than one of the attributes . laser beams emitted from the laser emitting unit 100 may 
For example , the plurality of nanopillars 10 included in the have a shape diverging from the center of the beam steering 
first beam steering cell 211 may form nanopatterns on the 50 unit 200 . 
basis of a change in the width W thereof , and the plurality Referring to FIG . 8 , the plurality of nanopillars 10 may 
of nanopillars 10 included in the third beam steering cell 213 form nanopatterns on the basis of locations of the beam 
may form nanopatterns on the basis of a change in the pitch steering cells 210 . 
P therebetween . For example , a plurality of nanopillars 10 included in the 

Also , the plurality of nanopillars 10 may form nanopat- 55 fifth beam steering cell 215 located at the central portion of 
terns on a single beam steering cell 210 by using multiple the beam steering unit 200 may have the same size and be 
attributes . For example , the plurality of nanopillars 10 disposed at constant pitches . Accordingly , a laser beam 
included in the first beam steering cell 211 may form steered by the fifth beam steering cell 215 may pass the 
nanopatterns on the basis of changes in the width W thereof nanopillars 10 , which are disposed as above , as it is without 
and the pitch P therebetween . 60 being refracted by the nanopillars 10 . 
Meanwhile , although in FIGS . 5 to 7 , the plurality of Meanwhile , the fifth beam steering cell 215 may not 

nanopillars 10 forming nanopatterns are illustrated as having include the nanopillars 10. Accordingly , a laser beam emit 
shapes symmetrical about the center of the array , the nano ted from the laser emitting unit 100 may pass through the 
patterns may also have asymmetrical shapes . Accordingly , a fifth beam steering cell 215 while an emission direction of 
first steering angle of the first beam steering cell 211 may be 65 the laser beam is maintained . 
different from a third steering angle of a laser beam emitted The fourth beam steering cell 214 may be disposed in the 
from the third beam steering cell 213 . same row as the fifth beam steering cell 215 but in a column 
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that is further to the left than a column in which the fifth direction from the center of the beam steering unit 200 
beam steering cell 215 is disposed . In this case , a plurality toward the third beam steering cell 213 . 
of nanopillars 10 included in the fourth beam steering cell The seventh beam steering cell 217 may be disposed at a 
214 may form a nanopattern in which a width W thereof lower left side of the fifth beam steering cell 215. In this 
gradually increases away from the center of the beam 5 case , the plurality of nanopillars 10 included in the seventh 
steering unit 200. Accordingly , a steering direction of the beam steering cell 217 may form a nanopattern in which a 
fourth beam steering cell 214 may be the same as a direction width W thereof gradually increases away from the center of 
from the center of the beam steering unit 200 toward the the beam steering unit 200. Accordingly , a steering direction 
fourth beam steering cell 214 . of the seventh beam steering cell 217 may be the same as a 
Likewise , a plurality of nanopillars 10 included in the direction from the center of the beam steering unit 200 

sixth beam steering cell 216 , which is disposed in the same toward the seventh beam steering cell 217 . 
row as the fifth beam steering cell 215 but in a column that The ninth beam steering cell 219 may be disposed at a 
is further to the right than the column in which the fifth beam lower right side of the fifth beam steering cell 215. In this 
steering cell 215 is disposed , may form a nanopattern in 15 case , the plurality of nanopillars 10 included in the ninth 
which a width W thereof gradually increases away from the beam steering cell 219 may form a nanopattern in which a 
center of the beam steering unit 200. Accordingly , a steering width W thereof gradually increases away from the center of 
direction of the sixth beam steering cell 216 may be the same the beam steering unit 200. Accordingly , a steering direction 
as a direction from the center of the beam steering unit 200 of the ninth beam steering cell 219 may be the same as a 
toward the sixth beam steering cell 216 . 20 direction from the center of the beam steering unit 200 
Meanwhile , when the fourth beam steering cell 214 and toward the ninth beam steering cell 219 . 

the sixth beam steering cell 216 are disposed to be sym Meanwhile , nanopatterns formed by the plurality of nano 
metrical about the center of the beam steering unit 200 , pillars 10 included in the beam steering cells 210 , which are 
steering angles of the fourth beam steering cell 214 and the spaced apart from the center of the beam steering unit 200 
sixth beam steering cell 216 may be equal in size . 25 at equal distances , may be related to each other . 

The second beam steering cell 212 may be disposed in the For example , the first beam steering cell 211 and the third 
same column as the fifth beam steering cell 215 but in a row beam steering cell 213 may be spaced apart from the center 
that is further to the top than a row in which the fifth beam of the beam steering unit 200 at equal distances . In this case , 
steering cell 215 is disposed . In this case , a plurality of the plurality of nanopillars 10 included in the first beam 
nanopillars 10 included in the second beam steering cell 212 30 steering cell 211 may form a first nanopattern . Also , the 
may form a nanopattern in which a width W thereof gradu plurality of nanopillars 10 included in the third beam steer 
ally increases away from the center of the beam steering unit ing cell 213 may form a third nanopattern . 
200. Accordingly , a steering direction of the second beam In this case , when the first nanopattern is rotated by a 
steering cell 212 may be the same as a direction from the predetermined angle about the center of the beam steering 
center of the beam steering unit 200 toward the second beam 35 unit 200 as an axis , the first nanopattern and the third 
steering cell 212 . nanopattern may have the same shape . The predetermined 

Likewise , a plurality of nanopillars 10 included in the angle may be obtained on the basis of locations of the first 
eighth beam steering cell 218 , which is disposed in the same beam steering cell 211 and the third beam steering cell 213 
column as the fifth beam steering cell 215 but in a row that relative to the center of the beam steering unit 200 . 
is further to the bottom than the row in which the fifth beam 40 Meanwhile , a beam steering unit 200 according to another 
steering cell 215 is disposed , may form a nanopattern in embodiment may steer a laser beam on the basis of a change 
which a width W thereof gradually increases away from the in a pitch P between nanopillars 10 , i.e. , the number of 
center of the beam steering unit 200. Accordingly , a steering nanopillars 10 per unit length . 
direction of the eighth beam steering cell 218 may be the FIG . 9 is a view for describing a beam steering unit 
same as a direction from the center of the beam steering unit 45 according to another embodiment . 
200 toward the eighth beam steering cell 218 . Referring to FIG . 9 , a beam steering unit 200 may include 
Meanwhile , when the second beam steering cell 212 and a plurality of beam steering cells 210 and a plurality of 

the eighth beam steering cell 218 are disposed to be sym nanopillars 10. The beam steering cells 210 may include first 
metrical about the center of the beam steering unit 200 , to ninth beam steering cells 211 , 212 , 213 , 214 , 215 , 216 , 
steering angles of the second beam steering cell 212 and the 50 217 , 218 , and 219 . 
eighth beam steering cell 218 may be equal in size . The beam steering cells 210 according to an embodiment 

The first beam steering cell 211 may be disposed at an may be provided in the form of a two - dimensional array . For 
upper left side of the fifth beam steering cell 215. In this example , laser emitting units 100 may be provided in the 
case , the plurality of nanopillars 10 included in the first form of a 3x3 array . The first to ninth beam steering cells 
beam steering cell 211 may form a nanopattern in which a 55 211 , 212 , 213 , 214 , 215 , 216 , 217 , 218 , and 219 may be 
width W thereof gradually increases away from the center of arranged in the two - dimensional array in a row direction 
the beam steering unit 200. Accordingly , a steering direction corresponding to the vertical direction and a column direc 
of the first beam steering cell 211 may be the same as a tion corresponding to the horizontal direction . 
direction from the center of the beam steering unit 200 The plurality of nanopillars 10 may form nanopatterns on 
toward the first beam steering cell 211 . 60 the basis of locations of the beam steering cells 210. For 

The third beam steering cell 213 may be disposed at an example , the plurality of nanopillars 10 may form a nano 
upper right side of the fifth beam steering cell 215. In this pattern in which a pitch P therebetween gradually decreases 
case , the plurality of nanopillars 10 included in the third away from the center of the beam steering unit 200. Alter 
beam steering cell 213 may form a nanopattern in which a natively , the plurality of nanopillars 10 may form a nanop 
width W thereof gradually increases away from the center of 65 attern in which the number of nanopillars 10 per unit length 
the beam steering unit 200. Accordingly , a steering direction gradually increases away from the center of the beam 
of the third beam steering cell 213 may be the same as a steering unit 200. Accordingly , a laser beam emitted from 
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the laser emitting unit 100 may have a shape diverging from steering angles of the second beam steering cell 212 and the 
the center of the beam steering unit 200 . eighth beam steering cell 218 may be equal in size . 

Referring to FIG . 9 , the plurality of nanopillars 10 may The first beam steering cell 211 may be disposed at an 
form nanopatterns on the basis of locations of the beam upper left side of the fifth beam steering cell 215. In this steering cells 210 . case , the plurality of nanopillars 10 included in the first 

For example , a plurality of nanopillars 10 included in the beam steering cell 211 may form a nanopattern in which a 
fifth beam steering cell 215 located at the central portion of pitch P therebetween gradually decreases away from the 
the beam steering unit 200 may have the same size and be center of the beam steering unit 200. Accordingly , a steering disposed at constant pitches . Accordingly , a laser beam direction of the first beam steering cell 211 may be the same steered by the fifth beam steering cell 215 may pass the 10 as a direction from the center of the beam steering unit 200 nanopillars 10 , which are disposed as above , as it is without toward the first beam steering cell 211 . being refracted by the nanopillars 10 . 
Meanwhile , the fifth beam steering cell 215 may not The third beam steering cell 213 may be disposed at an 

include the nanopillars 10. Accordingly , a laser beam emit upper right side of the fifth beam steering cell 215. In this 
ted from the laser emitting unit 100 may pass through the 15 case , the plurality of nanopillars 10 included in the third 
fifth beam steering cell 215 while an emission direction of beam steering cell 213 may form a nanopattern in which a 
the laser beam is maintained . pitch P therebetween gradually decreases away from the 

The fourth beam steering cell 214 may be disposed in the center of the beam steering unit 200. Accordingly , a steering 
same row as the fifth beam steering cell 215 but in a column direction of the third beam steering cell 213 may be the same 
that is further to the left than a column in which the fifth 20 as a direction from the center of the beam steering unit 200 
beam steering cell 215 is disposed . In this case , a plurality toward the third beam steering cell 213 . 
of nanopillars 10 included in the fourth beam steering cell The seventh beam steering cell 217 may be disposed at a 
214 may form a nanopattern in which a pitch P therebetween lower left side of the fifth beam steering cell 215. In this 
gradually decreases away from the center of the beam case , the plurality of nanopillars 10 included in the seventh 
steering unit 200. Accordingly , a steering direction of the 25 beam steering cell 217 may form a nanopattern in which a 
fourth beam steering cell 214 may be the same as a direction pitch P therebetween gradually decreases away from the 
from the center of the beam steering unit 200 toward the center of the beam steering unit 200. Accordingly , a steering 
fourth beam steering cell 214 . direction of the seventh beam steering cell 217 may be the 
Likewise , a plurality of nanopillars 10 included in the same as a direction from the center of the beam steering unit 

sixth beam steering cell 216 , which is disposed in the same 30 200 toward the seventh beam steering cell 217 . 
row as the fifth beam steering cell 215 but in a column that The ninth beam steering cell 219 may be disposed at a 
is further to the right than the column in which the fifth beam lower right side of the fifth beam steering cell 215. In this 
steering cell 215 is disposed , may form a nanopattern in case , the plurality of nanopillars 10 included in the ninth 
which a pitch P therebetween gradually decreases away from beam steering cell 219 may form a nanopattern in which a 
the center of the beam steering unit 200. Accordingly , a 35 pitch P therebetween gradually decreases away from the 
steering direction of the sixth beam steering cell 216 may be center of the beam steering unit 200. Accordingly , a steering 
the same as a direction from the center of the beam steering direction of the ninth beam steering cell 219 may be the 
unit 200 toward the sixth beam steering cell 216 . same as a direction from the center of the beam steering unit 
Meanwhile , when the fourth beam steering cell 214 and 200 toward the ninth beam steering cell 219 . 

the sixth beam steering cell 216 are disposed to be sym- 40 Meanwhile , nanopatterns formed by the plurality of nano 
metrical about the center of the beam steering unit 200 , pillars 10 included in the beam steering cells 210 , which are 
steering angles of the fourth beam steering cell 214 and the spaced apart from the center of the beam steering unit 200 
sixth beam steering cell 216 may be equal in size . at equal distances , may be related to each other . 

The second beam steering cell 212 may be disposed in the For example , the first beam steering cell 211 and the third 
same column as the fifth beam steering cell 215 but in a row 45 beam steering cell 213 may be spaced apart from the center 
that is further to the top than a row in which the fifth beam of the beam steering unit 200 at equal distances . In this case , 
steering cell 215 is disposed . In this case , a plurality of the plurality of nanopillars 10 included in the first beam 
nanopillars 10 included in the second beam steering cell 212 steering cell 211 may form a first nanopattern . Also , the 
may form a nanopattern in which a pitch P therebetween plurality of nanopillars 10 included in the third beam steer 
gradually decreases away from the center of the beam 50 ing cell 213 may form a third nanopattern . 
steering unit 200. Accordingly , a steering direction of the In this case , when the first nanopattern is rotated by a 
second beam steering cell 212 may be the same as a predetermined angle about the center of the beam steering 
direction from the center of the beam steering unit 200 unit 200 as an axis , the first nanopattern and the third 
toward the second beam steering cell 212 . nanopattern may have the same shape . The predetermined 

Likewise , a plurality of nanopillars 10 included in the 55 angle may be obtained on the basis of locations of the first 
eighth beam steering cell 218 , which is disposed in the same beam steering cell 211 and the third beam steering cell 213 
column as the fifth beam steering cell 215 but in a row that relative to the center of the beam steering unit 200 . 
is further to the bottom than the row in which the fifth beam Meanwhile , a beam steering unit 200 according to still 
steering cell 215 is disposed , may form a nanopattern in another embodiment may steer a laser beam on the basis of 
which a pitch P therebetween gradually decreases away from 60 a change in a height H of the nanopillars 10 . 
the center of the beam steering unit 200. Accordingly , a FIG . 10 is a view for describing a beam steering unit 
steering direction of the eighth beam steering cell 218 may according to still another embodiment . 
be the same as a direction from the center of the beam Referring to FIG . 10 , a beam steering unit 200 may 
steering unit 200 toward the eighth beam steering cell 218 . include a plurality of beam steering cells 210 and a plurality 
Meanwhile , when the second beam steering cell 212 and 65 of nanopillars 10. The beam steering cells 210 may include 

the eighth beam steering cell 218 are disposed to be sym first to ninth beam steering cells 211 , 212 , 213 , 214 , 215 , 
metrical about the center of the beam steering unit 200 , 216 , 217 , 218 , and 219 . 
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The beam steering cells 210 according to an embodiment 200. Accordingly , a steering direction of the second beam 
may be provided in the form of a two - dimensional array . For steering cell 212 may be the same as a direction from the 
example , laser emitting units 100 may be provided in the center of the beam steering unit 200 toward the second beam 
form of a 3x3 array . The first to ninth beam steering cells steering cell 212 . 
211 , 212 , 213 , 214 , 215 , 216 , 217 , 218 , and 219 may be 5 Likewise , a plurality of nanopillars 10 included in the 
arranged in the two - dimensional array in a row direction eighth beam steering cell 218 , which is disposed in the same corresponding to the vertical direction and a column direc column as the fifth beam steering cell 215 but in a row that tion corresponding to the horizontal direction . is further to the bottom than the row in which the fifth beam The plurality of nanopillars 10 may form nanopatterns on 
the basis of locations of the beam steering cells 210. For 10 which a height H thereof gradually increases away from the 

steering cell 215 is disposed , may form a nanopattern in 
example , the plurality of nanopillars 10 may form a nano 
pattern in which a height H thereof gradually increases away center of the beam steering unit 200. Accordingly , a steering 
from the center of the beam steering unit 200. Accordingly , direction of the eighth beam steering cell 218 may be the 
laser beams emitted from the laser emitting unit 100 may same as a direction from the center of the beam steering unit 
have a shape diverging from the center of the beam steering 15 200 toward the eighth beam steering cell 218 . 
unit 200 . Meanwhile , when the second beam steering cell 212 and 
As illustrated in FIG . 10 , first to eighth heights H1 , H2 , the eighth beam steering cell 218 are disposed to be sym 

H3 , H4 , H5 , H6 , H7 , and H8 may have values gradually metrical about the center of the beam steering unit 200 , 
increasing from the first height H1 to the eighth height H8 . steering angles of the second beam steering cell 212 and the 

Referring to FIG . 10 , the plurality of nanopillars 10 may 20 eighth beam steering cell 218 may be equal in size . 
form nanopatterns on the basis of locations of the beam The first beam steering cell 211 may be disposed at an 
steering cells 210 . upper left side of the fifth beam steering cell 215. In this 
For example , a plurality of nanopillars 10 included in the case , the plurality of nanopillars 10 included in the first 

fifth beam steering cell 215 located at the central portion of beam steering cell 211 may form a nanopattern in which a 
the beam steering unit 200 may have the same size and be 25 height H thereof gradually increases away from the center of 
disposed at constant pitches . Accordingly , a laser beam the beam steering unit 200. Accordingly , a steering direction 
steered by the fifth beam steering cell 215 may pass the of the first beam steering cell 211 may be the same as a 
nanopillars 10 , which are disposed as above , as it is without direction from the center of the beam steering unit 200 
being refracted by the nanopillars 10 . toward the first beam steering cell 211 . 
Meanwhile , the fifth beam steering cell 215 may not 30 The third beam steering cell 213 may be disposed at an 

include the nanopillars 10. Accordingly , a laser beam emit upper right side of the fifth beam steering cell 215. In this 
ted from the laser emitting unit 100 may pass through the case , the plurality of nanopillars 10 included in the third 
fifth beam steering cell 215 while an emission direction of beam steering cell 213 may form a nanopattern in which a 
the laser beam is maintained . height H thereof gradually increases away from the center of 

The fourth beam steering cell 214 may be disposed in the 35 the beam steering unit 200. Accordingly , a steering direction 
same row as the fifth beam steering cell 215 but in a column of the third beam steering cell 213 may be the same as a 
that is further to the left than a column in which the fifth direction from the center of the beam steering unit 200 
beam steering cell 215 is disposed . In this case , a plurality toward the third beam steering cell 213 . 
of nanopillars 10 included in the fourth beam steering cell The seventh beam steering cell 217 may be disposed at a 
214 may form a nanopattern in which a height H thereof 40 lower left side of the fifth beam steering cell 215. In this 
gradually increases away from the center of the beam case , the plurality of nanopillars 10 included in the seventh 
steering unit 200. Accordingly , a steering direction of the beam steering cell 217 may form a nanopattern in which a 
fourth beam steering cell 214 may be the same as a direction height H thereof gradually increases away from the center of 
from the center of the beam steering unit 200 toward the the beam steering unit 200. Accordingly , a steering direction 
fourth beam steering cell 214 . 45 of the seventh beam steering cell 217 may be the same as a 
Likewise , a plurality of nanopillars 10 included in the direction from the center of the beam steering unit 200 

sixth beam steering cell 216 , which is disposed in the same toward the seventh beam steering cell 217 . 
row as the fifth beam steering cell 215 but in a column that The ninth beam steering cell 219 may be disposed at a 
is further to the right than the column in which the fifth beam lower right side of the fifth beam steering cell 215. In this 
steering cell 215 is disposed , may form a nanopattern in 50 case , the plurality of nanopillars 10 included in the ninth 
which a height H thereof gradually increases away from the beam steering cell 219 may form a nanopattern in which a 
center of the beam steering unit 200. Accordingly , a steering height H thereof gradually increases away from the center of 
direction of the sixth beam steering cell 216 may be the same the beam steering unit 200. Accordingly , a steering direction 
as a direction from the center of the beam steering unit 200 of the ninth beam steering cell 219 may be the same as a 
toward the sixth beam steering cell 216 . 55 direction from the center of the beam steering unit 200 
Meanwhile , when the fourth beam steering cell 214 and toward the ninth beam steering cell 219 . 

the sixth beam steering cell 216 are disposed to be sym Meanwhile , nanopatterns formed by the plurality of nano 
metrical about the center of the beam steering unit 200 , pillars 10 included in the beam steering cells 210 , which are 
steering angles of the fourth beam steering cell 214 and the spaced apart from the center of the beam steering unit 200 
sixth beam steering cell 216 may be equal in size . 60 at equal distances , may be related to each other . 

The second beam steering cell 212 may be disposed in the For example , the first beam steering cell 211 and the third 
same column as the fifth beam steering cell 215 but in a row beam steering cell 213 may be spaced apart from the center 
that is further to the top than a row in which the fifth beam of the beam steering unit 200 at equal distances . In this case , 
steering cell 215 is disposed . In this case , a plurality of the plurality of nanopillars 10 included in the first beam 
nanopillars 10 included in the second beam steering cell 212 65 steering cell 211 may form a first nanopattern . Also , the 
may form a nanopattern in which a height H thereof gradu plurality of nanopillars 10 included in the third beam steer 
ally increases away from the center of the beam steering unit ing cell 213 may form a third nanopattern . 
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In this case , when the first nanopattern is rotated by a that is further to the left than a column in which the fifth 
predetermined angle about the center of the beam steering beam steering cell 215 is disposed . In this case , a plurality 
unit 200 as an axis , the first nanopattern and the third of nanopillars 10 included in the fourth beam steering cell 
nanopattern may have the same shape . The predetermined 214 may form a nanopattern in which a pitch P therebetween 
angle may be obtained on the basis of locations of the first 5 gradually decreases away from the center of the beam 
beam steering cell 211 and the third beam steering cell 213 steering unit 200. Accordingly , a steering direction of the 
relative to the center of the beam steering unit 200 . fourth beam steering cell 214 may be the same as a direction Meanwhile , for convenience of description , nanopatterns from the center of the beam steering unit 200 toward the formed on the basis of any one attribute of the width W , pitch fourth beam steering cell 214 . P , and height H have been described above with reference to 10 Likewise , a plurality of nanopillars 10 included in the FIGS . 8 to 10 . 

Hereinafter , nanopatterns formed on the basis of multiple sixth beam steering cell 216 , which is disposed in the same 
attributes will be described . row as the fifth beam steering cell 215 but in a column that 

FIG . 11 is a view for describing a beam steering unit is further to the right than the column in which the fifth beam 
according to yet another embodiment . steering cell 215 is disposed , may form a nanopattern in 

Referring to FIG . 11 , a beam steering unit 200 may which a pitch P therebetween gradually decreases away from 
include a plurality of beam steering cells 210 and a plurality the center of the beam steering unit 200. Accordingly , a 
of nanopillars 10. The beam steering cells 210 may include steering direction of the sixth beam steering cell 216 may be 
first to ninth beam steering cells 211 , 212 , 213 , 214 , 215 , the same as a direction from the center of the beam steering 
216 , 217 , 218 , and 219 . 20 unit 200 toward the sixth beam steering cell 216 . 

The beam steering cells 210 according to an embodiment Meanwhile , when the fourth beam steering cell 214 and 
may be provided in the form of a two - dimensional array . For the sixth beam steering cell 216 are disposed to be sym 
example , laser emitting units 100 may be provided in the metrical about the center of the beam steering unit 200 , 
form of a 3x3 array . The first to ninth beam steering cells steering angles of the fourth beam steering cell 214 and the 
211 , 212 , 213 , 214 , 215 , 216 , 217 , 218 , and 219 may be 25 sixth beam steering cell 216 may be equal in size . 
arranged in the two - dimensional array in a row direction The second beam steering cell 212 may be disposed in the 
corresponding to the vertical direction and a column direc same column as the fifth beam steering cell 215 but in a row 
tion corresponding to the horizontal direction . that is further to the top than a row in which the fifth beam 

The plurality of nanopillars 10 included in the beam steering cell 215 is disposed . In this case , a plurality of 
steering cells 210 may form nanopatterns on the basis of a 30 nanopillars 10 included in the second beam steering cell 212 
width W and a pitch P. Specifically , the plurality of nano may form a nanopattern in which a width W thereof gradu 
pillars 10 may form nanopatterns on the basis of the width ally increases away from the center of the beam steering unit 
W in the row direction and on the basis of the pitch P in the 200. Accordingly , a steering direction of the second beam 
column direction . steering cell 212 may be the same as a direction from the 

The plurality of nanopillars 10 may form nanopatterns on 35 center of the beam steering unit 200 toward the second beam 
the basis of locations of the beam steering cells 210 . steering cell 212 . 
For example , the plurality of nanopillars 10 may form a Likewise , a plurality of nanopillars 10 included in the 

nanopattern in which the width W of the plurality of eighth beam steering cell 218 , which is disposed in the same 
nanopillars 10 gradually increases in a direction from the column as the fifth beam steering cell 215 but in a row that 
center of the beam steering unit 200 toward a location of a 40 is further to the bottom than the row in which the fifth beam 
row in which the beam steering cell 210 including the steering cell 215 is disposed , may form a nanopattern in 
plurality of nanopillars 10 is included . which a width W thereof gradually increases away from the 

Also , the plurality of nanopillars 10 may form a nanop center of the beam steering unit 200. Accordingly , a steering 
attern in which the pitch P between the plurality of nano direction of the eighth beam steering cell 218 may be the 
pillars 10 gradually decreases in a direction from the center 45 same as a direction from the center of the beam steering unit 
of the beam steering unit 200 toward a location of a column 200 toward the eighth beam steering cell 218 . 
in which the beam steering cell 210 including the plurality Meanwhile , when the second beam steering cell 212 and 
of nanopillars 10 is included . That is , the plurality of the eighth beam steering cell 218 are disposed to be sym 
nanopillars 10 may form a nanopattern in which the number metrical about the center of the beam steering unit 200 , 
of nanopillars 10 per unit length gradually increases in a 50 steering angles of the second beam steering cell 212 and the 
direction from the center of the beam steering unit 200 eighth beam steering cell 218 may be equal in size . 
toward a location of a column in which the beam steering The first beam steering cell 211 may be disposed at an 
cell 210 including the plurality of nanopillars 10 is included . upper left side of the fifth beam steering cell 215 . 

For example , a plurality of nanopillars 10 included in the In this case , the plurality of nanopillars 10 included in the 
fifth beam steering cell 215 located at the central portion of 55 first beam steering cell 211 may form a nanopattern in which 
the beam steering unit 200 may have the same size and be a pitch P therebetween gradually decreases away from the 
disposed at constant pitches . Accordingly , a laser beam center of the beam steering unit 200 in the column direction . 
steered by the fifth beam steering cell 215 may pass the Also , the plurality of nanopillars 10 included in the first 
nanopillars 10 , which are disposed as above , as it is without beam steering cell 211 may form a nanopattern in which a 
being refracted by the nanopillars 10 . 60 width W thereof gradually increases away from the center of 

Meanwhile , the fifth beam steering cell 215 may not the beam steering unit 200 in the row direction . 
include the nanopillars 10. Accordingly , a laser beam emit Accordingly , a steering direction of the first beam steering 
ted from the laser emitting unit 100 may pass through the cell 211 may be the same as a direction from the center of 
fifth beam steering cell 215 while an emission direction of the beam steering unit 200 toward the first beam steering cell 
the laser beam is maintained . 65 211 . 

The fourth beam steering cell 214 may be disposed in the The third beam steering cell 213 may be disposed at an 
same row as the fifth beam steering cell 215 but in a column upper right side of the fifth beam steering cell 215 . 
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In this case , the plurality of nanopillars 10 included in the Referring to FIG . 12 , a beam steering unit 200 may 
third beam steering cell 213 may form a nanopattern in include a plurality of beam steering cells 210 and a plurality 
which a pitch P therebetween gradually decreases away from of nanopillars 10. The beam steering cells 210 may include 
the center of the beam steering unit 200 in the column first to ninth beam steering cells 211 , 212 , 213 , 214 , 215 , 
direction . 216 , 217 , 218 , and 219 . 

Also , the plurality of nanopillars 10 included in the third The beam steering cells 210 according to an embodiment beam steering cell 213 may form a nanopattern in which a may be provided in the form of a two - dimensional array . For 
width W thereof gradually increases away from the center of example , laser emitting units 100 may be provided in the the beam steering unit 200 in the row direction . form of a 3x3 array . The first to ninth beam steering cells Accordingly , a steering direction of the third beam steer- 10 211 , 212 , 213 , 214 , 215 , 216 , 217 , 218 , and 219 may be ing cell 213 may be the same as a direction from the center 
of the beam steering unit 200 toward the third beam steering arranged in the two - dimensional array in a row direction 
cell 213 . corresponding to the vertical direction and a column direc 

The seventh beam steering cell 217 may be disposed at a tion corresponding to the horizontal direction . 
lower left side of the fifth beam steering cell 215 . The plurality of nanopillars 10 included in the beam 

In this case , the plurality of nanopillars 10 included in the steering cells 210 may form nanopatterns on the basis of a 
seventh beam steering cell 217 may form a nanopattern in width W and a height H. Specifically , the plurality of 
which a pitch P therebetween gradually decreases away from nanopillars 10 may form nanopatterns on the basis of the 
the center of the beam steering unit 200 in the column width W in the row direction and on the basis of the height 
direction . 20 H in the column direction . 

Also , the plurality of nanopillars 10 included in the The plurality of nanopillars 10 may form nanopatterns on 
seventh beam steering cell 217 may form a nanopattern in the basis of locations of the beam steering cells 210 . 
which a width W thereof gradually increases away from the For example , the plurality of nanopillars 10 may form a 
center of the beam steering unit 200 in the row direction . nanopattern in which the width W of the plurality of 

Accordingly , a steering direction of the seventh beam 25 nanopillars 10 gradually increases in a direction from the 
steering cell 217 may be the same as a direction from the center of the beam steering unit 200 toward a location of a 
center of the beam steering unit 200 toward the seventh row in which the beam steering cell 210 including the 
beam steering cell 217 . plurality of nanopillars 10 is included . 

The ninth beam steering cell 219 may be disposed at a Also , the plurality of nanopillars 10 may form a nanop 
lower right side of the fifth beam steering cell 215 . 30 attern in which the height H of the plurality of nanopillars 10 

In this case , the plurality of nanopillars 10 included in the gradually increases in a direction from the center of the 
ninth beam steering cell 219 may form a nanopattern in beam steering unit 200 toward a location of a column in 
which a pitch P therebetween gradually decreases away from which the beam steering cell 210 including the plurality of 
the center of the beam steering unit 200 in the column nanopillars 10 is included . 
direction . For example , a plurality of nanopillars 10 included in the 

Also , the plurality of nanopillars 10 included in the ninth fifth beam steering cell 215 located at the central portion of 
beam steering cell 219 may form a nanopattern in which a the beam steering unit 200 may have the same size and be 
width W thereof gradually increases away from the center of disposed at constant pitches . Accordingly , a laser beam 
the beam steering unit 200 in the row direction . steered by the fifth beam steering cell 215 may pass the 

Accordingly , a steering direction of the ninth beam steer- 40 nanopillars 10 , which are disposed as above , as it is without 
ing cell 219 may be the same as a direction from the center being refracted by the nanopillars 10 . 
of the beam steering unit 200 toward the ninth beam steering Meanwhile , the fifth beam steering cell 215 may not 
cell 219 . include the nanopillars 10. Accordingly , a laser beam emit 
Meanwhile , nanopatterns formed by the plurality of nano ted from the laser emitting unit 100 may pass through the 

pillars 10 included in the beam steering cells 210 , which are 45 fifth beam steering cell 215 while an emission direction of 
spaced apart from the center of the beam steering unit 200 the laser beam is maintained . 
at equal distances , may be related to each other . The fourth beam steering cell 214 may be disposed in the 

For example , the first beam steering cell 211 and the third same row as the fifth beam steering cell 215 but in a column 
beam steering cell 213 may be spaced apart from the center that is further to the left than a column in which the fifth 
of the beam steering unit 200 at equal distances . In this case , 50 beam steering cell 215 is disposed . In this case , a plurality 
the plurality of nanopillars 10 included in the first beam of nanopillars 10 included in the fourth beam steering cell 
steering cell 211 may form a first nanopattern . Also , the 214 may form a nanopattern in which a height H thereof 
plurality of nanopillars 10 included in the third beam steer gradually increases away from the center of the beam 
ing cell 213 may form a third nanopattern . steering unit 200. Accordingly , a steering direction of the 

In this case , when the first nanopattern is rotated by a 55 fourth beam steering cell 214 may be the same as a direction 
predetermined angle about the center of the beam steering from the center of the beam steering unit 200 toward the 
unit 200 as an axis , the first nanopattern and the third fourth beam steering cell 214 . 
nanopattern may have the same shape . The predetermined Likewise , a plurality of nanopillars 10 included in the 
angle may be obtained on the basis of locations of the first sixth beam steering cell 216 , which is disposed in the same 
beam steering cell 211 and the third beam steering cell 213 60 row as the fifth beam steering cell 215 but in a column that 
relative to the center of the beam steering unit 200 . is further to the right than the column in which the fifth beam 
Meanwhile , unlike in FIG . 11 , the plurality of nanopillars steering cell 215 is disposed , may form a nanopattern in 

10 may form nanopatterns on the basis of the pitch P in the which a height H thereof gradually increases away from the 
row direction and on the basis of the width W in the column center of the beam steering unit 200. Accordingly , a steering 
direction . 65 direction of the sixth beam steering cell 216 may be the same 

FIG . 12 is a view for describing a beam steering unit as a direction from the center of the beam steering unit 200 
according to yet another embodiment . toward the sixth beam steering cell 216 . 
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Meanwhile , when the fourth beam steering cell 214 and which a width W thereof gradually increases away from the 
the sixth beam steering cell 216 are disposed to be sym center of the beam steering unit 200 in the row direction . 
metrical about the center of the beam steering unit 200 , Accordingly , a steering direction of the seventh beam 
steering angles of the fourth beam steering cell 214 and the steering cell 217 may be the same as a direction from the 
sixth beam steering cell 216 may be equal in size . center of the beam steering unit 200 toward the seventh 

The second beam steering cell 212 may be disposed in the beam steering cell 217 . 
same column as the fifth beam steering cell 215 but in a row The ninth beam steering cell 219 may be disposed at a 
that is further to the top than a row in which the fifth beam lower right side of the fifth beam steering cell 215 . 
steering cell 215 is disposed . In this case , a plurality of In this case , the plurality of nanopillars 10 included in the 
nanopillars 10 included in the second beam steering cell 212 10 ninth beam steering cell 219 may form a nanopattern in 
may form a nanopattern in which a width W thereof gradu which a height H thereof gradually increases away from the 
ally increases away from the center of the beam steering unit center of the beam steering unit 200 in the column direction . 
200. Accordingly , a steering direction of the second beam Also , the plurality of nanopillars 10 included in the ninth 
steering cell 212 may be the same as a direction from the beam steering cell 219 may form a nanopattern in which a 
center of the beam steering unit 200 toward the second beam 15 width W thereof gradually increases away from the center of 
steering cell 212 . the beam steering unit 200 in the row direction . 

Likewise , a plurality of nanopillars 10 included in the Accordingly , a steering direction of the ninth beam steer 
eighth beam steering cell 218 , which is disposed in the same ing cell 219 may be the same as a direction from the center 
column as the fifth beam steering cell 215 but in a row that of the beam steering unit 200 toward the ninth beam steering 
is further to the bottom than the row in which the fifth beam 20 cell 219 . 
steering cell 215 is disposed , may form a nanopattern in Meanwhile , nanopatterns formed by the plurality of nano 
which a width W thereof gradually increases away from the pillars 10 included in the beam steering cells 210 , which are 
center of the beam steering unit 200. Accordingly , a steering spaced apart from the center of the beam steering unit 200 
direction of the eighth beam steering cell 218 may be the at equal distances , may be related to each other . 
same as a direction from the center of the beam steering unit 25 For example , the first beam steering cell 211 and the third 
200 toward the eighth beam steering cell 218 . beam steering cell 213 may be spaced apart from the center 
Meanwhile , when the second beam steering cell 212 and of the beam steering unit 200 at equal distances . In this case , 

the eighth beam steering cell 218 are disposed to be sym the plurality of nanopillars 10 included in the first beam 
metrical about the center of the beam steering unit 200 , steering cell 211 may form a first nanopattern . Also , the 
steering angles of the second beam steering cell 212 and the 30 plurality of nanopillars 10 included in the third beam steer 
eighth beam steering cell 218 may be equal in size . ing cell 213 may form a third nanopattern . 

The first beam steering cell 211 may be disposed at an In this case , when the first nanopattern is rotated by a 
upper left side of the fifth beam steering cell 215 . predetermined angle about the center of the beam steering 

In this case , the plurality of nanopillars 10 included in the unit 200 as an axis , the first nanopattern and the third 
first beam steering cell 211 may form a nanopattern in which 35 nanopattern may have the same shape . The predetermined 
a height H thereof gradually increases away from the center angle may be obtained on the basis of locations of the first 
of the beam steering unit 200 in the column direction . beam steering cell 211 and the third beam steering cell 213 

Also , the plurality of nanopillars 10 included in the first relative to the center of the beam steering unit 200 . 
beam steering cell 211 may form a nanopattern in which a Meanwhile , unlike in FIG . 12 , the plurality of nanopillars 
width W thereof gradually increases away from the center of 40 10 may form nanopatterns on the basis of the height H in the 
the beam steering unit 200 in the row direction . row direction and on the basis of the width W in the column 

Accordingly , a steering direction of the first beam steering direction . 
cell 211 may be the same as a direction from the center of FIG . 13 is a view for describing a beam steering unit 
the beam steering unit 200 toward the first beam steering cell according to yet another embodiment . 
211 . Referring to FIG . 13 , a beam steering unit 200 may 

The third beam steering cell 213 may be disposed at an include a plurality of beam steering cells 210 and a plurality 
upper right side of the fifth beam steering cell 215 . of nanopillars 10. The beam steering cells 210 may include 

In this case , the plurality of nanopillars 10 included in the first to ninth beam steering cells 211 , 212 , 213 , 214 , 215 , 
third beam steering cell 213 may form a nanopattern in 216 , 217 , 218 , and 219 . 
which a height H thereof gradually increases away from the 50 The beam steering cells 210 according to an embodiment 
center of the beam steering unit 200 in the column direction . may be provided in the form of a two - dimensional array . For 

Also , the plurality of nanopillars 10 included in the third example , laser emitting units 100 may be provided in the 
beam steering cell 213 may form a nanopattern in which a form of a 3x3 array . The first to ninth beam steering cells 
width W thereof gradually increases away from the center of 211 , 212 , 213 , 214 , 215 , 216 , 217 , 218 , and 219 may be 
the beam steering unit 200 in the row direction . 55 arranged in the two - dimensional array in a row direction 

Accordingly , a steering direction of the third beam steer corresponding to the vertical direction and a column direc 
ing cell 213 may be the same as a direction from the center tion corresponding to the horizontal direction . 
of the beam steering unit 200 toward the third beam steering The plurality of nanopillars 10 included in the beam 
cell 213 . steering cells 210 may form nanopatterns on the basis of a 

The seventh beam steering cell 217 may be disposed at a 60 pitch P and a height H. Specifically , the plurality of nano 
lower left side of the fifth beam steering cell 215 . pillars 10 may form nanopatterns on the basis of the height 

In this case , the plurality of nanopillars 10 included in the H in the row direction and on the basis of the pitch P in the 
seventh beam steering cell 217 may form a nanopattern in column direction . 
which a height H thereof gradually increases away from the The plurality of nanopillars 10 may form nanopatterns on 
center of the beam steering unit 200 in the column direction . 65 the basis of locations of the beam steering cells 210 . 

Also , the plurality of nanopillars 10 included in the For example , the plurality of nanopillars 10 may form a 
seventh beam steering cell 217 may form a nanopattern in nanopattern in which the height H of the plurality of 
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nanopillars 10 gradually increases in a direction from the same as a direction from the center of the beam steering unit 
center of the beam steering unit 200 toward a location of a 200 toward the eighth beam steering cell 218 . 
row in which the beam steering cell 210 including the Meanwhile , when the second beam steering cell 212 and 
plurality of nanopillars 10 is included . the eighth beam steering cell 218 are disposed to be sym 

Also , the plurality of nanopillars 10 may form a nanop- 5 metrical about the center of the beam steering unit 200 , 
attern in which the pitch P between the plurality of nano steering angles of the second beam steering cell 212 and the 
pillars 10 gradually decreases in a direction from the center eighth beam steering cell 218 may be equal in size . 
of the beam steering unit 200 toward a location of a column The first beam steering cell 211 may be disposed at an in which the beam steering cell 210 including the plurality upper left side of the fifth beam steering cell 215 . of nanopillars 10 is included . In this case , the plurality of nanopillars 10 included in the For example , a plurality of nanopillars 10 included in the 
fifth beam steering cell 215 located at the central portion of first beam steering cell 211 may form a nanopattern in which 
the beam steering unit 200 may have the same size and be a pitch P therebetween gradually decreases away from the 
disposed at constant pitches . Accordingly , a laser beam center of the beam steering unit 200 in the column direction . 
steered by the fifth beam steering cell 215 may pass the 15 Also , the plurality of nanopillars 10 included in the first 
nanopillars 10 , which are disposed as above , as it is without beam steering cell 211 may form a nanopattern in which a 
being refracted by the nanopillars 10 . height H thereof gradually increases away from the center of 

Meanwhile , the fifth beam steering cell 215 may not the beam steering unit 200 in the row direction . 
include the nanopillars 10. Accordingly , a laser beam emit Accordingly , a steering direction of the first beam steering 
ted from the laser emitting unit 100 may pass through the 20 cell 211 may be the same as a direction from the center of 
fifth beam steering cell 215 while an emission direction of the beam steering unit 200 toward the first beam steering cell 
the laser beam is maintained . 211 . 

The fourth beam steering cell 214 may be disposed in the The third beam steering cell 213 may be disposed at an 
same row as the fifth beam steering cell 215 but in a column upper right side of the fifth beam steering cell 215 . 
that is further to the left than a column in which the fifth 25 In this case , the plurality of nanopillars 10 included in the 
beam steering cell 215 is disposed . In this case , a plurality third beam steering cell 213 may form a nanopattern in 
of nanopillars 10 included in the fourth beam steering cell which a pitch P therebetween gradually decreases away from 
214 may form a nanopattern in which a pitch P therebetween the center of the beam steering unit 200 in the column 
gradually decreases away from the center of the beam direction . 
steering unit 200. Accordingly , a steering direction of the 30 Also , the plurality of nanopillars 10 included in the third 
fourth beam steering cell 214 may be the same as a direction beam steering cell 213 may form a nanopattern in which a 
from the center of the beam steering unit 200 toward the height H thereof gradually increases away from the center of 
fourth beam steering cell 214 . the beam steering unit 200 in the row direction . 
Likewise , a plurality of nanopillars 10 included in the Accordingly , a steering direction of the third beam steer 

sixth beam steering cell 216 , which is disposed in the same 35 ing cell 213 may be the same as a direction from the center 
row as the fifth beam steering cell 215 but in a column that of the beam steering unit 200 toward the third beam steering 
is further to the right than the column in which the fifth beam cell 213 . 
steering cell 215 is disposed , may form a nanopattern in The seventh beam steering cell 217 may be disposed at a 
which a pitch P therebetween gradually decreases away from lower left side of the fifth beam steering cell 215 . 
the center of the beam steering unit 200. Accordingly , a 40 In this case , the plurality of nanopillars 10 included in the 
steering direction of the sixth beam steering cell 216 may be seventh beam steering cell 217 may form a nanopattern in 
the same as a direction from the center of the beam steering which a pitch P therebetween gradually decreases away from 
unit 200 toward the sixth beam steering cell 216 . the center of the beam steering unit 200 in the column 
Meanwhile , when the fourth beam steering cell 214 and direction . 

the sixth beam steering cell 216 are disposed to be sym- 45 Also , the plurality of nanopillars 10 included in the 
metrical about the center of the beam steering unit 200 , seventh beam steering cell 217 may form a nanopattern in 
steering angles of the fourth beam steering cell 214 and the which a height H thereof gradually increases away from the 
sixth beam steering cell 216 may be equal in size . center of the beam steering unit 200 in the row direction . 

The second beam steering cell 212 may be disposed in the Accordingly , a steering direction of the seventh beam 
same column as the fifth beam steering cell 215 but in a row 50 steering cell 217 may be the same as a direction from the 
that is further to the top than a row in which the fifth beam center of the beam steering unit 200 toward the seventh 
steering cell 215 is disposed . In this case , a plurality of beam steering cell 217 . 
nanopillars 10 included in the second beam steering cell 212 The ninth beam steering cell 219 may be disposed at a 
may form a nanopattern in which a height H thereof gradu lower right side of the fifth beam steering cell 215 . 
ally increases away from the center of the beam steering unit 55 In this case , the plurality of nanopillars 10 included in the 
200. Accordingly , a steering direction of the second beam ninth beam steering cell 219 may form a nanopattern in 
steering cell 212 may be the same as a direction from the which a pitch P therebetween gradually decreases away from 
center of the beam steering unit 200 toward the second beam the center of the beam steering unit 200 in the column 
steering cell 212 . direction . 

Likewise , a plurality of nanopillars 10 included in the 60 Also , the plurality of nanopillars 10 included in the ninth 
eighth beam steering cell 218 , which is disposed in the same beam steering cell 219 may form a nanopattern in which a 
column as the fifth beam steering cell 215 but in a row that height H thereof gradually increases away from the center of 
is further to the bottom than the row in which the fifth beam the beam steering unit 200 in the row direction . 
steering cell 215 is disposed , may form a nanopattern in Accordingly , a steering direction of the ninth beam steer 
which a height H thereof gradually increases away from the 65 ing cell 219 may be the same as a direction from the center 
center of the beam steering unit 200. Accordingly , a steering of the beam steering unit 200 toward the ninth beam steering 
direction of the eighth beam steering cell 218 may be the cell 219 . 
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Meanwhile , nanopatterns formed by the plurality of nano example , a plurality of nanopillars 10 included in the sixth 
pillars 10 included in the beam steering cells 210 , which are beam steering cell 216 of FIG . 14 may repeatedly form the 
spaced apart from the center of the beam steering unit 200 first nanopattern A1 . Specifically , the first nanopattern A1 
at equal distances , may be related to each other . may have a pattern in which the width W of the nanopillars 

For example , the first beam steering cell 211 and the third 5 10 repeatedly increases . 
beam steering cell 213 may be spaced apart from the center The second nanopattern A2 may have a different form of the beam steering unit 200 at equal distances . In this case , from the first nanopattern A1 . For example , the first nano the plurality of nanopillars 10 included in the first beam pattern Al may have a form in which the width W of the steering cell 211 may form a first nanopattern . Also , the nanopillars 10 gradually increases away from the center of 
plurality of nanopillars 10 included in the third beam steer- 10 the beam steering unit 200 while the width W of the ing cell 213 may form a third nanopattern . nanopillars is constant in the row direction . On the other In this case , when the first nanopattern is rotated by a 
predetermined angle about the center of the beam steering hand , the second nanopattern A2 may have a form in which 
unit 200 as an axis , the first nanopattern and the third the width W of the nanopillars 10 gradually increases away 
nanopattern may have the same shape . The predetermined 15 from the center of the beam steering unit 200 while the width 
angle may be obtained on the basis of locations of the first W of the nanopillars 10 changes in the row direction . 
beam steering cell 211 and the third beam steering cell 213 Meanwhile , by the on / off state of each laser emitting unit 
relative to the center of the beam steering unit 200 . being adjusted , laser beams of various shapes may be 
Meanwhile , unlike in FIG . 13 , the plurality of nanopillars formed . For example , the shape of a laser beam emitted from 

10 may form nanopatterns on the basis of the pitch P in the 20 the laser emitting device 1000 may vary according to the 
row direction and on the basis of the height H in the column on / off states of the first laser emitting unit 101 and the 
direction . second laser emitting unit 102 . 

FIG . 14 is a top view for describing a beam steering unit the on / off states of a plurality of light ource units 
according to an embodiment . included in the laser emitting unit being adjusted , laser 

Referring to FIG . 14 , a beam steering unit 200 according 25 beams of various shapes may be formed . For example , the 
to an embodiment may include a plurality of beam steering shape of a laser beam which is emitted from the third laser 
cells 210 and a plurality of nanopillars 10. The beam steering emitting unit 103 and passes the nanopillars 10 may vary 
cells 210 may include first to ninth beam steering cells 211 , according to the on / off states of a first light source unit and 
212 , 213 , 214 , 215 , 216 , 217 , 218 , and 219 . a second light source unit included in the third laser emitting The beam steering cells 210 according to an embodiment 30 unit 103 . may be provided in the form of a two - dimensional array . For By an intensity of a laser beam emitted from each laser example , laser emitting units 100 may be provided in the emitting unit being adjusted , laser beams of various shapes form of a 3x3 array . The first to ninth beam steering cells 
211 , 212 , 213 , 214 , 215 , 216 , 217 , 218 , and 219 may be may be formed . For example , the shape of a laser beam 
arranged in the two - dimensional array in a row direction 35 emitted from the laser emitting device 1000 may vary as 

intensities of laser beams emitted from the first laser emit corresponding to the vertical direction and a column direc 
tion corresponding to the horizontal direction . ting unit 101 and the second laser emitting unit 102 are 

A plurality of laser emitting units 100 may be disposed at adjusted . 
a lower portion of at least one of the plurality of beam By an intensity of a laser beam emitted from a plurality of 
steering cells 210 . 40 light source units included in the laser emitting unit being 
For example , first to fourth laser emitting units 101 , 102 , adjusted , laser beams of various shapes may be formed . For 

103 , and 104 may be disposed at a lower portion of the third example , the shape of a laser beam which is emitted from the 
beam steering cell 213 . third laser emitting unit 103 and passes the nanopillars 10 

The first to fourth laser emitting units 101 , 102 , 103 , and may vary as intensities of laser beams emitted from a first 
104 may be controlled separately . 45 light source unit 1131 and a second light source unit 1132 are 

Attributes of a laser beam emitted from the first laser adjusted . 
emitting unit 101 and attributes of a laser beam emitted from Meanwhile , the nanopatterns have been described above 
the second laser emitting unit 102 may be different . as being formed for each beam steering cell 210 as a unit , but 

For example , a wavelength of a laser beam emitted from the nanopatterns may also be formed in the entire beam 
the first laser emitting unit 101 and a wavelength of a laser 50 steering unit 200 regardless of boundaries of the plurality of 
beam emitted from the second laser emitting unit 102 may beam steering cells 210. Accordingly , the nanopillars 10 
be different . may be disposed on a boundary line between two adjacent 
As another example , an intensity of a laser beam emitted beam steering cells 210 . 

from the first laser emitting unit 101 and an intensity of a The number of nanopillars 10 disposed on each beam 
laser beam emitted from the second laser emitting unit 102 55 steering cell 210 may be different . 
may be different . For convenience of description , the case in which the 
As still another example , laser beam emission time points beam steering unit 200 is provided as a 3x3 array , i.e. , an 

of the first laser emitting unit 101 and the second laser NxN array , has been described above as an example , but the 
emitting unit 102 may be different . Specifically , while the beam steering unit 200 may also be provided as an NxM 
first laser emitting unit 101 emits a laser beam , the second 60 array ( here , the N and M are different numbers ) . 
laser emitting unit 102 may be turned off . FIG . 15 is a pictorial diagram illustrating a laser beam 
Meanwhile , the plurality of nanopillars 10 included in the emitted from a laser emitting device according to an 

beam steering cells 210 may form a plurality of nanopat embodiment . 
terns . For example , the plurality of nanopatterns may Referring to FIG . 15 , a laser emitting device 1000 may 
include a first nanopattern A1 and a second nanopattern A2 . 65 include a laser emitting unit 100 , a beam steering unit 200 , 
At least one of the plurality of nanopatterns may be and a plurality of nanopillars 10. Meanwhile , at least one of 

repeatedly formed on the beam steering cell 210. For the plurality of nanopillars 10 illustrated in FIG . 15 may 
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include a plurality of nanostructures . For example , the Specifically , FIG . 16 is a view for describing the nanop 
nanopillar 10 may include one or more nanostructure having atterns formed on the basis of locations on the beam steering 
an irregular shape . surface S1 . 

The laser emitting device 1000 may emit a laser beam The beam steering unit 200 may include first to fourth 
toward an object . 5 beam steering cells 211 , 212 , 213 , and 214. The first to 

The laser emitting device 1000 may generate a plurality of fourth beam steering cells 211 , 212 , 213 , and 214 may 
scanning points distributed in an h - direction , which is the include a plurality of nanopillars forming nanopatterns . 
horizontal direction , and a v - direction , which is the vertical The first beam steering cell 211 may be arranged at the 
direction . The laser emitting device 1000 may have a field of center of the beam steering unit 200 . 
view ( FOV ) formed by the plurality of scanning points . For 10 An h - coordinate of the second beam steering cell 212 may 
example , the laser emitting device 1000 may have the FOV be greater than an h - coordinate of the first beam steering cell 
in a range of -Nº to N ° in the h - direction . Also , the laser 211. In this case , the plurality of nanopillars included in the 
emitting device 1000 may have the FOV in a range of -Mº second beam steering cell 212 may form , from the center of 
to M ° in the v - direction . Specifically , the laser emitting the beam steering unit 200 toward the second beam steering 
device 1000 may have the FOV in a range of -60 ° to 60 ° in 15 cell 212 , a nanopattern in which a first attribute related to at 
the h - direction and the FOV in a range of -15 ° to 15 ° in the least one of the width W , height H , and number per unit 
V - direction . length of the nanopillars repeatedly increases . 

The N may be greater than the M. That is , the laser Av - coordinate of the third beam steering cell 213 may be 
emitting device 1000 may have the FOV in a wider range in greater than a v - coordinate of the first beam steering cell 
the h - direction than in the v - direction . 20 211. In this case , the plurality of nanopillars included in the 
Regarding the laser emitting unit 100 , since the descrip third beam steering cell 213 may form , from the center of the 

tion given above on the laser emitting unit 100 may be beam steering unit 200 toward the third beam steering cell 
applied without change , detailed description thereof will be 213 , a nanopattern in which an attribute related to at least 
omitted . one of the width W , height H , and number per unit length of 

The beam steering unit 200 may include a plurality of 25 the nanopillars repeatedly increases . 
nanopillars 10 . Meanwhile , as a distance from the center of the beam 

The beam steering unit 200 may include the plurality of steering unit 200 to a beam steering cell becomes larger , a 
beam steering cells . The plurality of beam steering cells may change rate of an attribute of a plurality of nanopillars 
be arranged in the form of a two - dimensional array . The included in the beam steering cell may increase . 
plurality of beam steering cells may be arranged in the 30 For example , an h - coordinate of the fourth beam steering 
two - dimensional array in a row direction corresponding to cell 214 may be greater than an h - coordinate of the second 
the vertical direction and a column direction corresponding beam steering cell 212. Accordingly , a distance from the 
to the horizontal direction . center of the beam steering unit 200 to the fourth beam 

Each of the plurality of beam steering cells may include steering cell 214 may be larger than a distance from the 
a plurality of nanopillars 10 . 35 center of the beam steering unit 200 to the second beam 

The plurality of beam steering cells may guide a laser steering cell 212 . 
beam emitted from the laser emitting unit 100 to correspond In this case , the plurality of nanopillars included in the 
to the plurality of scanning points . In this case , the plurality fourth beam steering cell 214 may form , from the center of 
of beam steering cells may guide the laser beam using the the beam steering unit 200 toward the fourth beam steering 
plurality of nanopillars 10 . 40 cell 214 , a nanopattern in which a second attribute related to 
Meanwhile , a beam steering surface S1 may be defined as at least one of the width W , height H , and number per unit 

a surface included in a region in which a laser beam emitted length of the nanopillars repeatedly increases . A change rate 
from the laser emitting unit 100 is steered . Specifically , the of an attribute may be higher than the change rate of the first 
beam steering surface S1 may refer to a cross - section of the attribute . 
beam steering unit 200 . FIG . 17 is a view illustrating a beam projection surface S2 

Also , a beam projection surface S2 may be defined as a according to an embodiment . 
surface included in a region in which a laser beam emitted Specifically , FIG . 17 is a view for describing the nanop 
from the laser emitting device 1000 is projected to an object . atterns formed on the basis of locations on the beam pro 

The beam steering surface S1 may be parallel to the beam jection surface S2 . 
projection surface S2 . The beam projection surface S2 may be expressed in the 
As described above , the plurality of nanopillars 10 form of a two - dimensional array in the h - direction corre 

included in the beam steering unit 200 may form nanopat sponding to the horizontal direction and the v - direction 
terns on the basis of locations of the beam steering cells . corresponding to the vertical direction . 
That is , the plurality of nanopillars 10 may form nanopat A first projection cell C1 may be located at the center of 
terns on the basis of locations thereof on the beam steering 55 the beam projection surface S2 . In this case , a first laser 
surface S1 . beam projected to the first projection cell C1 may have been 

Unlike this , the plurality of nanopillars 10 may form steered by a first beam steering cell . The plurality of nano 
nanopatterns on the basis of a steering direction in which the pillars included in the first beam steering cell may form a 
plurality of beam steering cells guide a laser beam emitted nanopattern in which a first attribute related to at least one 
from the laser emitting unit 100. That is , the plurality of 60 of the width W , height H , and number per unit length of the 
nanopillars 10 may form nanopatterns on the basis of nanopillars is the same . 
locations thereof on the beam projection surface S2 . An h - coordinate of a second projection cell C2 may be 
Hereinafter , the nanopatterns formed on the basis of greater than an h - coordinate of the first projection cell C1 . 

locations on the beam steering surface S1 and the beam In this case , a second laser beam projected to the second 
projection surface S2 will be described . 65 projection cell C2 may have been steered by a second beam 

FIG . 16 is a view illustrating a beam steering unit 200 steering cell . The plurality of nanopillars included in the 
according to an embodiment . second beam steering cell may form , in a direction of an 
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h - axis component of a steering direction of the second beam beam that has passed the beam steering unit 200 after being 
steering cell , nanopatterns in which a second attribute emitted from the laser emitting unit 100 . 
related to at least one of the width W , height H , and number The laser emitting device 1000 in which the beam steering 
per unit length of the nanopillars repeatedly increases . unit 200 is configured of a single layer has been described 
Av - coordinate of a third projection cell C3 may be greater 5 above . 

than a v - coordinate of the first projection cell C1 . In this Hereinafter , a laser emitting device 1000 in which the case , a third laser beam projected to the third projection cell beam steering unit 200 is configured of a plurality of layers 
C3 may have been steered by a third beam steering cell . The will be described . plurality of nanopillars included in the third beam steering FIG . 19 is a pictorial diagram illustrating a laser emitting cell may form , in a direction of a v - axis component of a 10 
steering direction of the third beam steering cell , nanopat device according to an embodiment . 
terns in which a third attribute related to at least one of the Referring to FIG . 19 , a laser emitting device 1000 may 
width W , height H , and number per unit length of the include a laser emitting unit 100 and a beam steering unit 

200 . nanopillars repeatedly increases . 
Meanwhile , as a location of a cell becomes farther from 15 Meanwhile , the laser emitting device 1000 may operate 

the center of the beam projection surface S2 , a change rate identically or similarly to the laser emitting device 1000 
of an attribute of a plurality of nanopillars included in a described above with reference to FIGS . 1 to 18. Accord 
beam steering cell , which steers a laser beam projected to the ingly , detailed description of points in common will be 
cell , may increase . omitted , and differences therebetween will be mainly 
For example , a fourth projection cell C4 may have an 20 described . 

h - coordinate greater than that of the first projection cell C1 The laser emitting device 1000 may generate laser beams 
but may be located farther from the center of the beam of various shapes from a laser beam emitted from the laser 
projection surface S2 than the second projection cell C2 . A emitting unit 100 by using the beam steering unit 200. For 
fourth laser beam projected to the fourth projection cell C4 example , the laser emitting device 1000 may generate a laser 
may have been steered by a fourth beam steering cell . The 25 beam having a shape diverging from the center thereof . 
plurality of nanopillars included in the fourth beam steering Each configuration of the laser emitting device 1000 will 
cell may form , in a direction of an h - axis component of a be described in detail below . 
steering direction of the fourth beam steering cell , nanop The laser emitting unit 100 may operate identically or 
atterns in which a fourth attribute related to at least one of similarly to the laser emitting unit 100 described above with 
the width W , height H , and number per unit length of the 30 reference to FIGS . 1 to 18. For example , the laser emitting 
nanopillars repeatedly increases . unit 100 may be arranged in the form of an array and include 

In this case , a change rate of the fourth attribute may be a plurality of VCSEL elements . 
higher than the change rate of the second attribute . The beam steering unit 200 may steer a laser beam 
Meanwhile , such a relationship between the rates of emitted from the laser emitting unit 100. The beam steering 

change may remain the same even when sizes of v - axis 35 unit 200 may generate laser beams of various shapes by 
components of steering directions change . steering the emitted laser beam . 
Meanwhile , a location on the beam steering surface S1 For example , the beam steering unit 200 may form , from 

may be related to a location on the beam projection surface the emitted laser beam , a laser beam having an h - direction , 
S2 . which is the horizontal direction , and a v - direction , which is 

For example , a location on the beam steering surface S1 40 the vertical direction . 
may correspond to a location on the beam projection surface The beam steering unit 200 may include a first beam 
S2 . steering unit 201 and a second beam steering unit 202. Each 

Specifically , the first to fourth projection cells C1 , C2 , C3 , of the first beam steering unit 201 and the second beam 
and C4 may respectively correspond to the first to fourth steering unit 202 may include a plurality of nanopillars 10 . 
beam steering cells 211 , 212 , 213 , and 214 of FIG . 16. That 45 The first beam steering unit 201 may steer a laser beam 
is , a first laser beam irradiated to the first projection cell C1 emitted from the laser emitting unit 100. The plurality of 
may have been steered by the first beam steering cell 211 . nanopillars 10 included in the first beam steering unit 201 
The same applies for the second to fourth projection cells may form a nanopattern . The first beam steering unit 201 
C2 , C3 , and C4 . may steer , on the basis of the nanopattern , a laser beam 

Alternatively , a location on the beam steering surface S1 50 emitted from the laser emitting unit 100 . 
may not correspond to a location on the beam projection The laser beam steered by the first beam steering unit 201 
surface S2 . may be projected toward the second beam steering unit 202 . 

Specifically , the first to fourth projection cells C1 , C2 , C3 , The second beam steering unit 202 may obtain the laser 
and C4 may not respectively correspond to the first to fourth beam emitted from the first beam steering unit 201. The 
beam steering cells 211 , 212 , 213 , and 214. For example , a 55 second beam steering unit 202 may steer the obtained laser 
third laser beam irradiated to the third projection cell C3 beam . 
may have been steered by the second beam steering cell 212 . The plurality of nanopillars 10 included in the second 
Meanwhile , referring to FIG . 18 , sizes of the plurality of beam steering unit 202 may form a nanopattern . The second 

nanopillars 10 included in the beam steering unit 200 of the beam steering unit 202 may steer the obtained laser beam on 
laser emitting device 1000 may be the same . For example , 60 the basis of the nanopattern . 
widths W and heights H of the plurality of nanopillars 10 The laser beam steered by the second beam steering unit 
may be the same . Alternatively , pitches P between the 202 may be projected toward an object . 
plurality of nanopillars 10 may be the same . The first beam steering unit 201 may be disposed at an 

In this case , a steering angle o of a laser beam may be 0 ° . upper portion of the laser emitting unit 100. Specifically , the 
That is , a first angle , which is an emission angle of a laser 65 first beam steering unit 201 may be disposed at an emission 
beam emitted from the laser emitting unit 100 , may be equal surface side at which a laser beam is emitted from the laser 
to a second angle , which is an irradiation angle of a laser emitting unit 100 . 



US 10,557,924 B1 
47 48 

The second beam steering unit 202 may be disposed at an In this case , the plurality of nanopillars 10 included in the 
upper portion of the first beam steering unit 201 . second beam steering unit 202 may form a subwavelength 

Accordingly , laser beams emitted from the laser emitting pattern in which at least one attribute of the width W , height 
unit 100 may sequentially pass through the first beam H , and number per unit length repeatedly increases in the 
steering unit 201 and the second beam steering unit 202 . 5 h - direction . 

FIG . 20 is an exploded perspective view of a laser Meanwhile , each of the first beam steering unit 201 and 
emitting device according to an embodiment . the second beam steering unit 202 may include the plurality 

Referring to FIG . 20 , a laser emitting device 1000 may of beam steering cells including the plurality of nanopillars 
include a laser emitting unit 100 and a beam steering unit 10. The plurality of beam steering cells may be arranged in 
200. The beam steering unit 200 may include a first beam 10 the form of an array along the v - axis or h - axis . 
steering unit 201 and a second beam steering unit 202 . In this case , an arrangement direction of the plurality of 

The laser emitting device 1000 may generate a plurality of beam steering cells included in the first beam steering unit 
201 and an arrangement direction of the plurality of beam scanning points distributed in the horizontal direction and steering cells included in the second beam steering unit 202 vertical direction . The laser emitting device 1000 may have 15 may be different . 

the FOV formed in the horizontal direction and the vertical For example , the plurality of beam steering cells included 
direction . in the first beam steering unit 201 may be arranged in the 

The laser emitting unit 100 may be disposed at a lower form of an array along the v - axis . On the other hand , the 
portion of the first beam steering unit 201 and may irradiate plurality of beam steering cells included in the second beam 
a laser beam toward the first beam steering unit 201. 20 steering unit 202 may be arranged in the form of an array 
Meanwhile , since the laser emitting unit 100 may operate along the h - axis . 
identically or similarly to the laser emitting unit 100 Meanwhile , although some of the laser beams steered by 
described above with reference to FIGS . 1 to 18 , detailed the first beam steering unit 201 are seen in FIG . 20 as being 
description thereof will be omitted . projected to the outside of the second beam steering unit 

The first beam steering unit 201 may be disposed at an 25 202 , this is merely for convenience of description , and some 
upper portion of the laser emitting unit 100 and obtain a laser of the laser beams are not projected to the outside of the 
beam emitted from the laser emitting unit 100. The first second beam steering unit 202 in reality . 
beam steering unit 201 may generate laser beams of various FIGS . 21 to 23 are exploded perspective views of a laser 
shapes by steering the obtained laser beam . emitting device according to various embodiments viewed 

Specifically , the first beam steering unit 201 may steer the 30 from the side . 
obtained laser beam using a plurality of nanopillars 10. The Specifically , FIGS . 21 and 22 are exploded perspective 
first beam steering unit 201 may include a metasurface . views of a laser emitting device viewed along the h - axis . 

The first beam steering unit 201 may steer a laser beam in FIG . 23 is an exploded perspective view of a laser emitting 
the h - direction corresponding to the horizontal direction and device viewed along the v - axis . 
the v - direction corresponding to the vertical direction . Referring to FIG . 21 , a laser emitting device 1000 may 

For example , the first beam steering unit 201 may gen include a laser emitting unit 100 and a beam steering unit 
erate a laser beam having a shape diverging in the v - direc 200. The beam steering unit 200 may include a first beam 
tion . A vertical steering angle Ov of the first beam steering steering unit 201 and a second beam steering unit 202. Each 
unit 201 may be in a range of -15 ° to 15º . Here , the steering of the first beam steering unit 201 and the second beam 
angle may refer to an angle in a clockwise direction from a 40 steering unit 202 may include a plurality of nanopillars 10 . 
virtual reference line which is perpendicular to an emission The laser emitting device 1000 may include a support unit 
surface . That is , a steering direction having a positive 300 configured to support the beam steering unit 200 . 
steering angle may be located at a right side of the reference The support unit 300 may support the nanopillars 10 
line , and a steering direction having a negative steering included in the beam steering unit 200. Alternatively , the 
angle may be located at a left side of the reference line . 45 support unit 300 may support a metasurface including the 

In this case , the plurality of nanopillars 10 included in the plurality of nanopillars 10. Accordingly , the plurality of 
first beam steering unit 201 may form a subwavelength nanopillars 10 may be deposited on the support unit 300 . 
pattern in which at least one attribute of the width W , height A light transmittance of the support unit 300 may be at 
H , and number per unit length repeatedly increases in the least 90 % or higher . 
V - direction . The support unit 300 may be formed of various materials . 

The second beam steering unit 202 may be disposed at an For example , the support unit 300 may include glass , 
upper portion of the first beam steering unit 201 and obtain metamaterial , and the like . 
a laser beam steered by the first beam steering unit 201. The The support unit 300 may be provided in the form of a flat 
second beam steering unit 202 may generate laser beams of panel . 
various shapes by steering the laser beam obtained from the 55 The support unit 300 may include a first support unit 301 
first beam steering unit 201 . and a second support unit 302 . 

Specifically , the second beam steering unit 202 may steer The first support unit 301 may be disposed between the 
the obtained laser beam using a plurality of nanopillars 10 . laser emitting unit 100 and the first beam steering unit 201 
The second beam steering unit 202 may include a metasur to support the first beam steering unit 201 . 
face . The second support unit 302 may be disposed between the 

The second beam steering unit 202 may steer a laser beam first beam steering unit 201 and the second beam steering 
in the h - direction corresponding to the horizontal direction unit 202 to support the second beam steering unit 202 . 
and the v - direction corresponding to the vertical direction . The first support unit 301 and the second support unit 302 

For example , the second beam steering unit 202 may may be formed of different materials . 
generate a laser beam having a shape diverging in the 65 A refractive index of the first support unit 301 may be 
h - direction . A horizontal steering angle Oh of the second lower than a refractive index of the nanopillars 10 included 
beam steering unit 202 may be in a range of -60 ° to 60 ° . in the first beam steering unit 201 . 
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The laser emitting unit 100 may include a plurality of In this case , the plurality of nanopillars 10 included in the 
laser emitting units 101 , 102 , and 103 arranged in the form first beam steering cell 2011 located at the left of the second 
of a one - dimensional array in the v - direction . beam steering cell 2012 may form a nanopattern in which an 

Each of the plurality of laser emitting units 101 , 102 , and attribute related to at least one of the width W , height H , and 
103 may emit a laser beam toward the beam steering unit 5 number per unit length of the nanopillars 10 decreases in a 
200 . direction from the center of the first beam steering unit 201 

The first beam steering unit 201 may obtain a laser beam toward the first beam steering cell 2011. Accordingly , a 
emitted from the laser emitting unit 100 . vertical steering angle Ov of the first beam steering cell 2011 

The first beam steering unit 201 may steer the obtained may have a positive value . 
laser beam using the plurality of nanopillars 10 . Likewise , the plurality of nanopillars 10 included in the 

The first beam steering unit 201 may generate a laser third beam steering cell 2013 located at the right of the 
beam having a shape diverging in the v - direction . For second beam steering cell 2012 may form a nanopattern in 
example , a vertical steering angle Ov of the first beam which an attribute related to at least one of the width W , 
steering unit 201 may be in the range of -15 ° to 15 ° height H , and number per unit length of the nanopillars 10 

In this case , the plurality of nanopillars 10 included in the decreases in a direction from the center of the first beam 
first beam steering unit 201 may form a subwavelength steering unit 201 toward the third beam steering cell 2013 . 
pattern in which a width W thereof increases along the Accordingly , a vertical steering angle Ov of the third beam 
V - axis . steering cell 2013 may have a negative value . 

Specifically , the plurality of nanopillars 10 included in the 20 The second beam steering unit 202 may obtain a laser 
first beam steering unit 201 may form , in a direction away beam steered by the first beam steering unit 201 . 
from the center of the first beam steering unit 201 along the The second beam steering unit 202 may include a plural 
V - axis , a nanopattern in which the width W thereof ity of beam steering cells 2021 , 2022 , and 2023 . 
increases . The second beam steering unit 202 may steer the obtained 
Meanwhile , the first beam steering unit 201 may include 25 laser beam using a plurality of nanopillars 10 . 

a first beam steering cell 2011 , a second beam steering cell As illustrated in FIG . 23 , the second beam steering unit 
2012 , and a third beam steering cell 2013. A plurality of 202 may generate a laser beam having a shape diverging 
nanopillars 10 included in each of the plurality of beam along the h - axis . For example , a horizontal steering angle Oh 
steering cells 2011 , 2012 , and 2013 may form a nanopattern of the second beam steering unit 202 may be in the range of 
on the basis of locations of the plurality of beam steering 30 -60 ° to 60 ° . 
cells 2011 , 2012 , and 2013 . In this case , the plurality of nanopillars 10 included in the 

For example , the plurality of nanopillars 10 included in second beam steering unit 202 may form a subwavelength 
the second beam steering cell 2012 located at the center of pattern in which a width W thereof increases along the 
the first beam steering unit 201 may form a nanopattern in h - axis . 
which an attribute related to at least one of the width W , 35 Specifically , the plurality of nanopillars 10 included in the 
height H , and number per unit length is uniform . Accord second beam steering unit 202 may form , in a direction away 
ingly , a steering angle of the second beam steering cell 2012 from the center of the second beam steering unit 202 along 

the h - axis , a nanopattern in which the width W thereof 
In this case , the plurality of nanopillars 10 included in the increases . 

first beam steering cell 2011 located at the left of the second 40 Likewise , the plurality of nanopillars 10 included in the 
beam steering cell 2012 may form a nanopattern in which an second beam steering unit 202 may form nanopatterns on the 
attribute related to at least one of the width W , height H , and basis of locations of the plurality of beam steering cells 
number per unit length increases in a direction from the 2021 , 2022 , and 2023 . 
center of the first beam steering unit 201 toward the first Meanwhile , a vertical steering angle Ov of FIG . 21 may be 
beam steering cell 2011. Accordingly , a vertical steering 45 smaller than a horizontal steering angle of FIG . 23 . 
angle Ov of the first beam steering cell 2011 may have a Accordingly , a horizontal range of the FOV of the laser 
negative value . emitting device 1000 may be wider than a vertical range of 

Likewise , the plurality of nanopillars 10 included in the the FOV . 
third beam steering cell 2013 located at the right of the Meanwhile , the steering performance of the second beam 
second beam steering cell 2012 may form a nanopattern in 50 steering unit 202 may vary according to an angle of inci 
which an attribute related to at least one of the width W , dence of a laser beam incident on the second beam steering 
height H , and number per unit length increases in a direction unit 202. Specifically , the steering performance of the sec 
from the center of the first beam steering unit 201 toward the ond beam steering unit 202 may be improved as angle of 
third beam steering cell 2013. Accordingly , a vertical steer incidence of the laser beam is closer to 90 ° . Here , angle of 
ing angle Ov of the third beam steering cell 2013 may have 55 incidence may refer to an angle between the second support 
a positive value . unit 302 and the incident laser beam . 
On the other hand , the plurality of nanopillars 10 may In other words , the steering performance of the second 

form a nanopattern in which an attribute decreases in a beam steering unit 202 may be related to a steering angle of 
direction from the center of the first beam steering unit 201 the first beam steering unit 201. Specifically , the steering 
toward each of the beam steering cells 2011 , 2012 , and 2013. 60 performance of the second beam steering unit 202 may be Referring to FIG . 22 , the plurality of nanopillars 10 improved as the steering angle of the first beam steering unit 
included in the second beam steering cell 2012 located at the 201 becomes smaller . 
center of the first beam steering unit 201 may form a Accordingly , the first steering angle of the first beam 
nanopattern in which an attribute related to at least one of the steering unit 201 may be smaller than the second steering 
width W , height H , and number per unit length is uniform . 65 angle of the second beam steering unit 202. That is , the first 
Accordingly , a steering angle of the second beam steering beam steering unit 201 may steer a laser beam in the vertical 
cell 2012 may be 0 ° . direction in which the steering angle is relatively small , and 

may be 0 ° . 
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the second beam steering unit 202 may steer a laser beam in of the laser beams are not projected to the outside of the 
the horizontal direction in which the steering angle is second beam steering unit 202 in reality . 
relatively large . FIG . 25 is an exploded perspective view of a laser 

Accordingly , the steering performance of the laser emit emitting device according to still another embodiment . 
ting device 1000 may be improved . Referring to FIG . 25 , a laser emitting device 1000 may 
Meanwhile , although a nanopattern due to a change in the include a laser emitting unit 100 and a beam steering unit 

width W of the nanopillars 10 has been described as an 200. The beam steering unit 200 may include a first beam 
example with reference to FIGS . 21 to 23 , the plurality of steering unit 201 and a second beam steering unit 202 . 
nanopillars 10 included in the beam steering unit 200 may An operation principle of the laser emitting device 1000 
form a nanopattern on the basis of changes in the height H may be the same as that of the laser emitting device 1000 of 
and number per unit length . This should be sufficiently FIG . 20 , except for steering directions and angles of the first 
understood from the principle described above with refer and second beam steering units 201 and 202. Accordingly , 
ence to FIGS . 2 to 7 . differences from the laser emitting device 1000 of FIG . 20 
Meanwhile , steering directions of the first beam steering will be mainly described below . 

unit 201 and the second beam steering unit 202 may be The first beam steering unit 201 may generate a laser 
switched with each other . That is , the first beam steering unit beam having a shape diverging in the h - direction and 
201 may steer a laser beam in the h - direction , and the second v - direction . In this case , a horizontal steering angle Oh of the 
beam steering unit 202 may steer a laser beam in the first beam steering unit 201 may be in the range of -20 ° to 
V - direction . 20 20 ° . Also , a vertical steering angle Ov of the first beam 

FIG . 24 is an exploded perspective view of a laser steering unit 201 may be in the range of -5 ° to 5º . 
emitting device according to another embodiment . In this case , a plurality of nanopillars 10 included in the 
Referring to FIG . 24 , a laser emitting device 1000 may first beam steering unit 201 may form a subwavelength 

include a laser emitting unit 100 and a beam steering unit pattern in which at least one attribute of the width W , height 
200. The beam steering unit 200 may include a first beam 25 H , and number per unit length repeatedly increases in the 
steering unit 201 and a second beam steering unit 202 . h - direction . 

An operation principle of the laser emitting device 1000 Also , the plurality of nanopillars 10 included in the first 
may be the same as that of the laser emitting device 1000 of beam steering unit 201 may form a subwavelength pattern in 
FIG . 20 except for steering directions of the first and second which at least one attribute of the width W , height H , and 
beam steering units 201 and 202. Accordingly , differences 30 number per unit length repeatedly increases in the v - direc 
from the laser emitting device 1000 of FIG . 20 will be tion . 
mainly described below . The second beam steering unit 202 may be disposed at an 

The first beam steering unit 201 may generate a laser upper portion of the first beam steering unit 201 to obtain a 
beam having a shape diverging in the h - direction . A hori laser beam steered by the first beam steering unit 201. The 
zontal steering angle Oh of the first beam steering unit 201 35 second beam steering unit 202 may generate laser beams of 
may be in the range of -60 ° to 60 ° . various shapes by steering the laser beam obtained from the 

In this case , a plurality of nanopillars 10 included in the first beam steering unit 201 . 
first beam steering unit 201 may form a subwavelength Specifically , the second beam steering unit 202 may steer 
pattern in which at least one attribute of the width W , height the obtained laser beam using the plurality of nanopillars 10 . 
H , and number per unit length repeatedly increases in the 40 The second beam steering unit 202 may include a metasur 
h - direction . face . 

The second beam steering unit 202 may be disposed at an The second beam steering unit 202 may steer a laser beam 
upper portion of the first beam steering unit 201 to obtain a in the h - direction corresponding to the horizontal direction 
laser beam steered by the first beam steering unit 201. The and the v - direction corresponding to the vertical direction . 
second beam steering unit 202 may generate laser beams of 45 The second beam steering unit 202 may generate a laser 
various shapes by steering the laser beam obtained from the beam having a shape diverging in the v - direction and the 
first beam steering unit 201 . h - direction . 

Specifically , the second beam steering unit 202 may steer For example , the second beam steering unit 202 may steer 
the obtained laser beam using the plurality of nanopillars 10 . a laser beam steered by the first beam steering unit 201 in the 
The second beam steering unit 202 may include a metasur- 50 range of -10 ° to 10 ° in the h - direction . Accordingly , the 
face . laser beam steered by the second beam steering unit 202 may 

The second beam steering unit 202 may steer a laser beam be emitted at a steering angle in the range of -15 ° to 15 ° , 
in the h - direction corresponding to the horizontal direction which is the sum of the steering angle by the first beam 
and the v - direction corresponding to the vertical direction . steering unit 201 and the steering angle by the second beam 

For example , the second beam steering unit 202 may 55 steering unit 202 . 
generate a laser beam having a shape diverging in the Also , the second beam steering unit 202 may steer a laser 
v - direction . A vertical steering angle Ov of the second beam beam steered by the first beam steering unit 201 in the range 
steering unit 202 may be in the range of -15 ° to 15º . of -40 ° to 40 ° in the v - direction . Accordingly , the laser beam 

In this case , the plurality of nanopillars 10 included in the steered by the second beam steering unit 202 may be emitted 
second beam steering unit 202 may form a subwavelength 60 at a steering angle in the range of -60 ° to 60 ° , which is the 
pattern in which at least one attribute of the width W , height sum of the steering angle by the first beam steering unit 201 
H , and number per unit length repeatedly increases in the and the steering angle by the second beam steering unit 202 . 
h - direction . The plurality of nanopillars 10 included in the second 
Meanwhile , although some of the laser beams steered by beam steering unit 202 may form a subwavelength pattern in 

the first beam steering unit 201 are seen in FIG . 24 as being 65 which at least one attribute of the width W , height H , and 
projected to the outside of the second beam steering unit number per unit length repeatedly increases in the h - direc 
202 , this is merely for convenience of description , and some tion . 
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Also , the plurality of nanopillars 10 included in the For example , when the first beam steering unit 201 steers 
second beam steering unit 202 may form a subwavelength a laser beam along the v - axis , the length along the v - axis of 
pattern in which at least one attribute of the width W , height the second beam steering unit 202 viewed along the h - axis 
H , and number per unit length repeatedly increases in the may be larger than the length along the v - axis of the first 
V - direction . 5 beam steering unit 201 viewed along the h - axis . 
Meanwhile , although some of the laser beams steered by In this case , the length along the h - axis of the second 

the first beam steering unit 201 are seen in FIG . 25 as being beam steering unit 202 viewed along the v - axis may be equal 
projected to the outside of the second beam steering unit to the length along the h - axis of the first beam steering unit 
202 , this is merely for convenience of description , and some 201 viewed along the v - axis . 
of the laser beams are not projected to the outside of the As another example , when the first beam steering unit 201 
second beam steering unit 202 in reality . steers a laser beam along the h - axis , a length along the h - axis 

Sizes of the first beam steering unit 201 and the second of the second beam steering unit 202 viewed along the v - axis 
beam steering unit 202 may be different . For example , a may be larger than a length along the h - axis of the first beam 
cross - sectional area along the h - axis of the second beam steering unit 201 viewed along the v - axis . 
steering unit 202 may be larger than a cross - sectional area In this case , a length along the v - axis of the second beam 
along the h - axis of the first beam steering unit 201 . steering unit 202 viewed along the h - axis may be equal to a 

FIG . 26 is an exploded perspective view of a laser length along the v - axis of the first beam steering unit 201 
emitting device according to yet another embodiment . viewed along the h - axis . 

Referring to FIG . 26 , a laser emitting device 1000 may 20 As still another example , when the first beam steering unit 
include a laser emitting unit 100 and a beam steering unit 201 steers a laser beam along the h - axis and v - axis , lengths 
200. The beam steering unit 200 may include a first beam along the v - axis and h - axis of the second beam steering unit 
steering unit 201 and a second beam steering unit 202 . 202 viewed along the v - axis and h - axis may be larger than 
An operation principle of the laser emitting device 1000 lengths along the v - axis and h - axis of the first beam steering 

may be the same as that of the laser emitting device 1000 of 25 unit 201 viewed along the v - axis and h - axis . 
FIG . 25 , except for a size relationship between the first and Meanwhile , a length of the second beam steering unit 202 
second beam steering units 201 and 202. Accordingly , may be set on the basis of a size of a steering angle of the 
differences from the laser emitting device 1000 of FIG . 25 first beam steering unit 201 . 
will be mainly described below . For example , a length of the second beam steering unit 

FIGS . 27 and 28 are exploded perspective views of the 30 202 when a steering angle of the first beam steering unit 201 
laser emitting device of FIG . 26 viewed from the side . is a first angle may be smaller than a length of the second 
Specifically , FIG . 27 is an exploded perspective view of the beam steering unit 202 when the steering angle of the first 
laser emitting device of FIG . 26 viewed along the h - axis . beam steering unit 201 is a second angle which is larger than 
FIG . 28 is an exploded perspective view of the laser emitting the first angle . 
device of FIG . 26 viewed along the v - axis . Meanwhile , in FIGS . 27 and 28 , as the plurality of 
Referring to FIG . 27 , a length along the v - axis of the first nanopillars 10 included in the first beam steering unit 201 , 

beam steering unit 201 may be smaller than a length along portions of the nanopillars 10 in which changes in the width 
the v - axis of the second beam steering unit 202 . W are shown are illustrated . However , this is merely for 

Accordingly , the second beam steering unit 202 may convenience of description , and when the laser emitting 
easily obtain a laser beam steered by the first beam steering 40 device 1000 of FIG . 26 is viewed from the side in reality , the 
unit 201 . sizes of the plurality of nanopillars 10 may also look the 

Specifically , when the first beam steering unit 201 gen 
erates a laser beam diverging along the v - axis , some of the Meanwhile , the laser emitting device 1000 has been 
diverged laser beams may be emitted to the outside of the described above with reference to FIGS . 19 to 28 as includ 
second beam steering unit 202. Accordingly , light loss may 45 ing two beam steering units 201 and 202. However , embodi 
occur due to beam steering by the first beam steering unit ments are not limited thereto , and the laser emitting device 
201 . 1000 may also include three or more beam steering units 
When the length along the v - axis of the second beam 200 . 

steering unit 202 is larger than the length along the v - axis of The operation principles of the laser emitting device 1000 
the first beam steering unit 201 , the light loss may be 50 according to various embodiments have been described 
prevented . above . 

Likewise , as illustrated in FIG . 28 , when viewed along the Hereinafter , implementations in which the laser emitting 
v - axis , a length along the h - axis of the first beam steering device 1000 is applied will be described . 
unit 201 may be smaller than a length along the h - axis of the FIG . 29 is a block diagram for describing a light detection 
second beam steering unit 202 . 55 and ranging ( LiDAR ) device according to an embodiment . 
When the first beam steering unit 201 generates a laser The lidar device may refer to a device for obtaining infor 

beam diverging along the h - axis , some of the diverged laser mation on a distance to a surrounding object by using a laser . 
beams may be emitted to the outside of the second beam Referring to FIG . 29 , a lidar device 10000 according to an 
steering unit 202. Accordingly , light loss may occur due to embodiment may include a laser emitting device 1000 , a 
beam steering of the first beam steering unit 201 . 60 sensor unit 2000 , and a control unit 3000 . 

When the length along the h - axis of the second beam A laser beam emitted from the laser emitting device 1000 
steering unit 202 is larger than the length along the h - axis of may be irradiated to an object and then sensed by the sensor 
the first beam steering unit 201 , the light loss may be unit 2000. The control unit 3000 may obtain information on 
prevented . a distance from the object on the basis of a reception time 
Meanwhile , the length of the second beam steering unit 65 point of the laser beam sensed by the sensor unit 2000 and 

202 may be set on the basis of a steering direction of the first an emission time point of the laser beam emitted from the 
beam steering unit 201 . laser emitting device 1000 . 

35 

same . 
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Each configuration of the lidar device 10000 will be different planes . For example , the second beam steering 
described in detail below . module 200b may be disposed above the first beam steering 

The laser emitting device 1000 may include a laser module 200a . 
emitting unit 100 and a beam steering unit 200. Meanwhile , FIG . 31 is a block diagram for describing a lidar device 
since the laser emitting device 1000 may operate identically 5 according to still another embodiment . 
or similarly to the laser emitting device described above Referring to FIG . 31 , a lidar device 10000 according to an 
with reference to FIGS . 1 to 28 , detailed description thereof embodiment may include a laser emitting unit 100 , a beam 
will be omitted . steering unit 200 , a sensor unit 2000 , a control unit 3000 , and 

The sensor unit 2000 may sense a laser beam reflected a scanning unit 4000 . 
from an object . Meanwhile , except for including the scanning unit 4000 , 

The sensor unit 2000 may include a single sensor element the lidar device of FIG . 31 may operate identically to the 
or may also include a sensor array formed of a plurality of lidar device of FIG . 29. Accordingly , detailed description on 
sensor elements . For example , the second unit 2000 may other configurations will be omitted , and the scanning unit 
include an avalanche photodiode ( APD ) or may also include 4000 will be mainly described . 
silicon photomultipliers ( SIPM ) formed of a plurality of 15 A laser beam emitted from the laser emitting unit 100 may 
single - photon avalanche diodes ( SPADs ) . be steered by the beam steering unit 200. The beam steering 

The sensor unit 2000 may be provided as a single channel unit 200 may irradiate the laser beam emitted from the laser 
including a plurality of APDs . The sensor unit 2000 may also emitting unit 100 toward an object through the scanning unit 
include a plurality of channels . 4000. The sensor unit 2000 may receive the laser beam 

The sensor unit 2000 may include a charge - coupled 20 reflected from the object through the scanning unit 4000 . 
device ( CCD ) and a complementary metal - oxide - semicon The control unit 3000 may obtain a distance from the lidar 
ductor ( CMOS ) image sensor . device 10000 to the object using an emission time point of 

The control unit 3000 may control the laser emitting unit the emitted laser beam and a reception time point of the 
100 and the sensor unit 2000. For example , the control unit received laser beam . 
3000 may control an emission time point , an emission cycle , 25 The scanning unit 4000 according to an embodiment may 
and an intensity of a laser beam emitted from the laser obtain the laser beam emitted from the laser emitting device 
emitting unit 100 . 1000. The scanning unit 4000 may reflect the obtained laser 

The control unit 3000 may obtain an emission time point beam toward an object . 
of a laser beam emitted from the laser emitting unit 100. The The scanning unit 4000 may obtain a laser beam reflected 
control unit 3000 may obtain a reception time point of a laser 30 from the object . The scanning unit 4000 may reflect the 
beam reflected from an object and sensed by a sensor 1100 . obtained laser beam toward the sensor unit . 
The control unit 3000 may obtain the information on a The scanning unit 4000 may steer a laser beam emitted 
distance from the object using the emission time point and from the laser emitting device 1000. For example , the 
the reception time point . scanning unit 4000 may change a flight path of the emitted 

FIG . 30 is a block diagram for describing a lidar device 35 laser beam by reflecting the emitted laser beam . Alterna 
according to another embodiment . tively , the scanning unit 4000 may change the flight path of 

Referring to FIG . 30 , a lidar device 10000 according to an the emitted laser beam by refracting the emitted laser beam . 
embodiment may include a laser emitting unit 100 , a beam The scanning unit 4000 may form laser beams in various 
steering unit 200 , a sensor unit 2000 , and a control unit 3000 . patterns . For example , the scanning unit 4000 may form a 
Meanwhile , except for the beam steering unit 200 , the 40 laser beam of a line pattern from a laser beam in the form of 

lidar device of FIG . 30 may operate identically to the lidar a point light source . Alternatively , the scanning unit 4000 
device of FIG . 29. Accordingly , detailed description on other may form a laser beam in a planar pattern from a laser beam 
configurations will be omitted , and the beam steering unit of a line pattern . 
200 will be mainly described . The scanning unit 4000 may form the FOV including a 

The beam steering unit 200 may steer a laser beam 45 plurality of scanning points distributed in the vertical direc 
emitted from the laser emitting unit 100 using a plurality of tion and horizontal direction . 
nanopillars . The scanning unit 4000 may include various optical 

The beam steering unit 200 may include a plurality of configurations . 
beam steering modules . For example , the beam steering unit For example , the scanning unit 4000 may include a 
200 may include a first beam steering module 200a and a 50 scanning mirror configured to reflect light . Specifically , the 
second beam steering module 2006 . scanning mirror may include a plane mirror , a micro - electro 

Each of the first beam steering module 200a and the mechanical - system ( MEMS ) mirror , a galvano mirror , and a 
second beam steering module 200b may include a plurality polygonal mirror . 
of nanopillars . Also , the scanning unit 4000 may include a lens and a 

The plurality of nanopillars may form a subwavelength 55 collimator . 
pattern on the basis of at least one attribute of a width W , a FIG . 32 is a pictorial diagram illustrating a lidar device 
pitch P , and a height H. according to an implementation . 

First nanopillars included in the first beam steering mod Referring to FIG . 32 , a lidar device 10000 may include a 
ule 200a may form a subwavelength pattern on the basis of laser emitting device 1000 , a sensor unit 2000 , and a 
a first attribute . 60 polygonal mirror 4100 . 

Second nanopillars included in the second beam steering A laser beam emitted from the laser emitting device 1000 
module 2005 may form a subwavelength pattern on the basis may be projected toward an object through the polygonal 
of a second attribute . mirror 4100. A laser beam reflected from the object may be 

The first attribute and the second attribute may be the received by the sensor unit 2000 through the polygonal 
65 mirror 4100 . 

Meanwhile , the first beam steering module 200a and the Each configuration of the lidar device will be described in 
second beam steering module 200b may be disposed on detail below . 

same . 
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The laser emitting device 1000 may emit a laser beam The plurality of VCSEL elements may emit a laser beam 
toward the polygonal mirror 4100. Specifically , the laser in a direction perpendicular to an emission surface of the 
emitting device 1000 may emit a laser beam to an upper laser emitting unit 100 . 
portion of a reflective surface of the polygonal mirror 4100 . The laser emitting unit 100 may emit a laser beam toward 

The laser emitting device 1000 may emit laser beams of 5 the beam steering unit 200 . 
various forms . For example , the laser emitting device 1000 The laser emitting unit 100 may emit a laser beam in a 
may emit a beam of a line pattern extending along a rotation direction perpendicular to the rotation axis of the polygonal 

mirror 4100 . axis of the polygonal mirror 4100 . 
The laser beam emitted from the laser emitting device The beam steering unit 200 according to an embodiment 

1000 may be projected to a reflective surface of the polygo 10 may steer a laser beam emitted from the laser emitting unit 
nal mirror 4100 . 100 along the rotation axis . 

The beam steering unit 200 may generate a laser beam of The polygonal mirror 4100 may change a flight path of the a line pattern extending along the rotation axis from the laser laser beam emitted from the laser emitting device 1000. For beam emitted from the laser emitting unit 100 . example , the polygonal mirror 4100 may change the flight The beam steering unit 200 may include a plurality of path of the laser beam by reflecting the emitted laser beam . beam steering cells 210 each including a plurality of nano The polygonal mirror 4100 may project the emitted laser pillars 10 . 
beam toward an object by reflecting the emitted laser beam . For example , the beam steering cells 210 may include a 

The polygonal mirror 4100 may rotate about one axis . The first beam steering cell 211 , a second beam steering cell 212 , 
polygonal mirror 4100 may form laser beams in various 20 a third beam steering cell 213 , a fourth beam steering cell 
patterns by rotating 360 ° . For example , the polygonal mirror 214 , and a fifth beam steering cell 215 . 
4100 may form a laser beam in a planar pattern from a laser Each of the first to fifth beam steering cells 211 , 212 , 213 , 
beam of a line pattern by rotating . Alternatively , the polygo 214 , and 215 may steer a laser beam using the plurality of 
nal mirror 4100 may form a laser beam in a linear form nanopillars 10. For example , each of the first to fifth beam 
extending along an axis perpendicular to the one axis from 25 steering cells 211 , 212 , 213 , 214 , and 215 may steer a laser 
a laser beam in the form of a point light source . beam emitted from the laser emitting unit 100 along the 

The polygonal mirror 4100 may obtain a laser beam rotation axis of the polygonal mirror 4100 by using the 
reflected from the object . The polygonal mirror 4100 may plurality of nanopillars 10 . 
reflect the obtained laser beam toward the sensor unit 2000 . The first to fifth beam steering cells 211 , 212 , 213 , 214 , 

The polygonal mirror 4100 may obtain laser beams 30 and 215 may be arranged in the form of an array along the 
reflected from the object through the reflective surface . rotation axis . 

The polygonal mirror 4100 may reflect a laser beam The plurality of nanopillars 10 may steer a laser beam 
obtained through a lower portion of the reflective surface emitted from the laser emitting unit 100 . 
among the obtained laser beams to the sensor unit 2000 . The plurality of nanopillars 10 may form a subwavelength 

The polygonal mirror 4100 may have various shapes . For 35 pattern on the basis of at least one attribute of the width W , 
example , the polygonal mirror 4100 may have a polygonal height H , and number per unit length thereof . For example , 
column shape . the plurality of nanopillars 10 may form a subwavelength 

The polygonal mirror 4100 may include a plurality of pattern on the basis of locations at which the plurality of 
reflective surfaces . For example , the polygonal mirror 4100 beam steering cells 211 , 212 , 213 , 214 , and 215 are arranged 
may include four reflective surfaces . 40 in the array in which the plurality of beam steering cells 211 , 

The sensor unit 2000 may receive a laser beam reflected 212 , 213 , 214 , and 215 are arranged . 
from the polygonal mirror 4100. Specifically , the sensor unit Specifically , the plurality of nanopillars 10 may form , in 
2000 may receive a laser beam reflected from an object a direction from the center of the array toward the beam 
through the polygonal mirror 4100 . steering cell 210 in which the plurality of nanopillars 10 are 

The sensor unit 2000 may be located at the same side as 45 included , a subwavelength pattern in which an attribute 
the laser emitting device 1000 with respect to the polygonal repeatedly increases . 
mirror 4100. For example , the sensor unit 2000 may be Accordingly , the plurality of nanopillars 10 which are 
disposed at a lower portion of the laser emitting device 1000 . included in the first beam steering cell 211 located at the top 
Meanwhile , the laser emitting device 1000 may include a of the array may form a subwavelength pattern in which an 

laser emitting unit including a plurality of VCSEL elements 50 attribute gradually increases toward the top of the array . 
and a beam steering unit including a plurality of nanopillars . On the other hand , the plurality of nanopillars 10 which 

FIG . 33 is a view for describing a lidar device according are included in the fifth beam steering cell 215 located at the 
to an implementation . Specifically , FIG . 33 is an exploded bottom of the array may form a subwavelength pattern in 
perspective view of the laser emitting device 1000 of FIG . which an attribute gradually increases toward the bottom of 
32 . 55 the array . 
Referring to FIG . 33 , a lidar device 10000 may include a Also , the plurality of nanopillars 10 which are included in 

laser emitting device 1000 , a sensor unit 2000 , and a the third beam steering cell 213 located at the center of the 
polygonal mirror 4100 . array may form a subwavelength pattern in which an attri 

The laser emitting device 1000 may include a laser bute is uniform . 
emitting unit 100 and a beam steering unit 200 . Meanwhile , the plurality of nanopillars 10 may form a 

Each configuration of the laser emitting device 1000 may subwavelength pattern in which a change rate of an attribute 
be described in detail below . becomes gradually higher the farther the beam steering cell 

The laser emitting unit 100 according to an embodiment 210 is from the center of the array . For example , a change 
may include a plurality of VCSEL elements . rate of a first attribute of the plurality of nanopillars 10 

The plurality of VCSEL elements may be arranged in the 65 included in the first beam steering cell 211 may be higher 
form of an array along a rotation axis of the polygonal mirror than a change rate of a second attribute of the plurality of 
4100 . nanopillars 10 included in the second beam steering cell 212 . 

60 
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Accordingly , a size of a rotation - axis component of a detailed description thereof will be omitted , and differences 
steering angle of the beam steering cell 210 may gradually from the lidar device of FIG . 33 will be mainly described 
increase away from the center of the array . For example , a below . 
size of a rotation - axis component of a first steering angle of The beam steering unit 200 according to an embodiment 
the first beam steering cell 211 may be larger than a size of 5 may steer a laser beam emitted from the laser emitting unit 
a rotation - axis component of a second steering angle of the 100 along the rotation axis . 
second beam steering cell 212 . The beam steering unit 200 may generate a laser beam of 

In this way , the size along the rotation axis of a laser beam a line pattern extending along the rotation axis from the laser 
emitted from the laser emitting device 1000 may gradually beam emitted from the laser emitting unit 100 . 
increase from the laser emitting device 1000 toward the The beam steering unit 200 may include a plurality of 
polygonal mirror 4100 . beam steering cells 210 each including a plurality of nano 

pillars 10 . Accordingly , a second length L2 along the rotation axis of For example , the beam steering cells 210 may include a the polygonal mirror 4100 may be larger than a first length first beam steering cell 211 , a second beam steering cell 212 , L1 along the rotation axis of the array in which the plurality 15 a third beam steering cell 213 , a fourth beam steering cell 
of beam steering cells 211 , 212 , 213 , 214 , and 215 are 214 , and a fifth beam steering cell 215 . arranged . Each of the first to fifth beam steering cells 211 , 212 , 213 , 

That is , a length along the rotation axis of a laser beam 214 , and 215 may steer a laser beam using the plurality of 
reflected from the polygonal mirror 4100 and projected to an nanopillars 10. For example , each of the first to fifth beam 
object may be larger than a length along the rotation axis of 20 steering cells 211 , 212 , 213 , 214 , and 215 may steer a laser 
a laser beam emitted from the laser emitting unit 100 . beam emitted from the laser emitting unit 100 along a 

Accordingly , among measurable ranges of the lidar device rotation axis of a polygonal mirror 4100 by using the 
10000 , a range along the rotation axis may be increased . plurality of nanopillars 10 . 
Accordingly , short - range object measurement performance The first to fifth beam steering cells 211 , 212 , 213 , 214 , 
of the lidar device 10000 may be improved . 25 and 215 may be arranged in the form of an array along the 

Also , as the length along the rotation axis of the polygonal rotation axis . 
mirror 4100 , that is , a height of the polygonal mirror 4100 , The plurality of nanopillars 10 may steer a laser beam 
increases , a reception amount of the laser beam reflected emitted from the laser emitting unit 100 . 
from an object may increase . Accordingly , a measurable The plurality of nanopillars 10 may form a subwavelength 
distance of the lidar device 10000 may increase . 30 pattern on the basis of at least one attribute of the width W , 
Meanwhile , a direction of a rotation - axis component of a height H , and number per unit length thereof . For example , 

steering direction of a beam steering cell 210 located at the the plurality of nanopillars 10 may form a subwavelength 
pattern on the basis of locations which the plurality of top of the array in which the beam steering cells 210 are beam steering cells 211 , 212 , 213 , 214 , and 215 are arranged arranged may be opposite to a direction of a rotation - axis 35 in the array in which the plurality of beam steering cells 211 , component of a steering direction of a beam steering cell 210 212 , 213 , 214 , and 215 are arranged . located at the bottom of the array . Specifically , the plurality of nanopillars 10 may form , in 

For example , a direction of a rotation - axis component of a direction from the center of the array toward the beam a first steering direction of the first beam steering cell 211 steering cell 210 in which the plurality of nanopillars 10 are 
may be opposite to a direction of a rotation - axis component 40 included , a subwavelength pattern in which an attribute 
of a fifth steering direction of the fifth beam steering cell repeatedly decreases . 
215 . Accordingly , the plurality of nanopillars 10 which are 

The sensor unit 2000 may receive a laser beam reflected included in the first beam steering cell 211 located at the top 
from the polygonal mirror 4100. Specifically , the sensor unit of the array may form a subwavelength pattern in which an 
2000 may receive a laser beam reflected from an object 45 attribute gradually decreases toward the top of the array . 
through the polygonal mirror 4100 . On the other hand , the plurality of nanopillars 10 which 

The sensor unit 2000 may be located at the same side as are included in the fifth beam steering cell 215 located at the 
the laser emitting device 1000 with respect to the polygonal bottom of the array may form a subwavelength pattern in 
mirror 4100. For example , the sensor unit 2000 may be which an attribute gradually decreases toward the bottom of 
disposed at a lower portion of the laser emitting device 1000. 50 the array . 
Meanwhile , although , for convenience of description , the Also , the plurality of nanopillars 10 which are included in 

plurality of beam steering cells 211 , 212 , 213 , 214 , and 215 the third beam steering cell 213 located at the center of the 
have been illustrated in FIG . 33 as being arranged in array may form a subwavelength pattern in which an attri 
one - dimension , embodiments are not limited thereto , and the bute is uniform . 
plurality of beam steering cells 211 , 212 , 213 , 214 , and 215 55 Meanwhile , the plurality of nanopillars 10 may form a 
may also be arranged in the form of a two - dimensional array . subwavelength pattern in which a change rate of attribute 
For example , the first to fourth beam steering cells 211 , 212 , becomes gradually higher the farther the beam steering cell 
213 , and 214 may be arranged in the form of a 2x2 array . 210 is from the center of the array . For example , a change 

FIG . 34 is a view for describing a lidar device according rate of a first attribute of the plurality of nanopillars 10 
to another implementation . 60 included in the first beam steering cell 211 may be higher 

Referring to FIG . 34 , a lidar device 10000 may include a than a change rate of a second attribute of the plurality of 
laser emitting device 1000 , a sensor unit 2000 , and a nanopillars 10 included in the second beam steering cell 212 . 
polygonal mirror 4100 . Accordingly , a size of a rotation - axis component of a 

The laser emitting device 1000 may include a laser steering angle of the beam steering cell 210 may gradually 
emitting unit 100 and a beam steering unit 200 . 65 increase away from the center of the array . For example , a 
Meanwhile , the laser emitting unit of FIG . 34 may cor size of a rotation - axis component of a first steering angle of 

respond to the laser emitting unit of FIG . 33. Accordingly , the first beam steering cell 211 may be larger than a size of 
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a rotation - axis component of a second steering angle of the The first to fifth beam steering cells 211 , 212 , 213 , 214 , 
second beam steering cell 212 . and 215 may be arranged in the form of an array along the 

In this way , the size along the rotation axis of a laser beam rotation axis . 
emitted from the laser emitting device 1000 may gradually The plurality of nanopillars 10 may steer a laser beam 
decrease from the laser emitting device 1000 toward the 5 emitted from the laser emitting unit 100 . 
polygonal mirror 4100 . The plurality of nanopillars 10 may form a subwavelength 

Accordingly , a second length L2 along the rotation axis of pattern on the basis of at least one attribute of the width W , 
the polygonal mirror 4100 may be smaller than a first length height H , and number per unit length thereof . For example , 
L1 along the rotation axis of the array in which the plurality the plurality of nanopillars 10 may form a subwavelength 
of beam steering cells 211 , 212 , 213 , 214 , and 215 are 10 pattern on the basis of locations at which the plurality of 

beam steering cells 211 , 212 , 213 , 214 , and 215 are arranged arranged . in the array in which the plurality of beam steering cells 211 , Accordingly , the polygonal mirror 4100 may be manu 212 , 213 , 214 , and 215 are arranged . factured in a smaller size . That is , as the size of the Specifically , the plurality of nanopillars 10 may form , in polygonal mirror 4100 is reduced , the lidar device 10000 a direction from the center of the array toward the beam may be manufactured in a smaller size . steering cell 210 in which the plurality of nanopillars 10 are 
Also , as the size of the polygonal mirror 4100 is reduced , included , a subwavelength pattern in which an attribute 

a load of a motor which provides a rotary force to the repeatedly decreases . 
polygonal mirror 4100 may be reduced . Accordingly , the plurality of nanopillars 10 which are 

The sensor unit 2000 may receive a laser beam reflected 20 included in the first beam steering cell 211 located at the top 
from the polygonal mirror 4100. Specifically , the sensor unit of the array may form a subwavelength pattern in which an 
2000 may receive a laser beam reflected from an object attribute gradually decreases toward the top of the array . 
through the polygonal mirror 4100 . On the other hand , the plurality of nanopillars 10 which 
Meanwhile , the sensor unit 2000 may be disposed at an are included in the fifth beam steering cell 215 located at the 

opposite side from the laser emitting device 1000 with 25 bottom of the array may form a subwavelength pattern in 
respect to the polygonal mirror 4100 . which an attribute gradually decreases toward the bottom of 

The sensor unit 2000 may receive a laser beam reflected 
from an object through a second reflective surface of the Also , the plurality of nanopillars 10 which are included in 
polygonal mirror 4100 , which is different from a first the third beam steering cell 213 located at the center of the 
reflective surface thereof to which a laser beam emitted from 30 array may form a subwavelength pattern in which an attri 
the laser emitting device 1000 is projected . bute is uniform . 
Accordingly , interference between a first laser beam pro Meanwhile , the plurality of nanopillars 10 may form a 

jected to an object through the first reflective surface and a subwavelength pattern in which a change rate of attribute 
second laser beam reflected from the object to the second becomes gradually higher the farther the beam steering cell 
reflective surface may be prevented . 35 210 is from the center of the array . For example , a change 

FIG . 35 is a view for describing a lidar device according rate of a first attribute of the plurality of nanopillars 10 
to still another implementation . included in the first beam steering cell 211 may be higher 

Referring to FIG . 35 , a lidar device 10000 may include a than a change rate of a second attribute of the plurality of 
laser emitting device 1000 , a sensor unit 2000 , and a nanopillars 10 included in the second beam steering cell 212 . 
nodding mirror 4200 . Accordingly , a size of a rotation - axis component of a 

The laser emitting device 1000 may include a laser steering angle of the beam steering cell 210 may gradually 
emitting unit 100 and a beam steering unit 200 . increase away from the center of the array . For example , a 
Meanwhile , the laser emitting unit of FIG . 35 may cor size of a rotation - axis component of a first steering angle of 

respond to the laser emitting unit of FIG . 33. Accordingly , the first beam steering cell 211 may be larger than a size of 
detailed description thereof will be omitted , and differences 45 a rotation - axis component of a second steering angle of the 
from the lidar device of FIG . 33 will be mainly described second beam steering cell 212 . 
below . In this way , the size along the rotation axis of a laser beam 

The beam steering unit 200 according to an embodiment emitted from the laser emitting device 1000 may gradually 
may steer a laser beam emitted from the laser emitting unit decrease from the laser emitting device 1000 toward the 
100 along the rotation axis . 50 nodding mirror 4200 . 

The beam steering unit 200 may generate a laser beam of Accordingly , a third length L3 along the rotation axis of 
a line pattern extending along the rotation axis from the laser the nodding mirror 4200 may be smaller than a first length 
beam emitted from the laser emitting unit 100 . L1 along the rotation axis of the array in which the plurality 

The beam steering unit 200 may include a plurality of of beam steering cells 211 , 212 , 213 , 214 , and 215 are 
beam steering cells 210 each including a plurality of nano- 55 arranged . 
pillars 10 . Accordingly , the nodding mirror 4200 may be manufac 
For example , the beam steering cells 210 may include a tured in a smaller size . That is , as the size of the nodding 

first beam steering cell 211 , a second beam steering cell 212 , mirror 4200 is reduced , the lidar device 10000 may be 
a third beam steering cell 213 , a fourth beam steering cell manufactured in a smaller size . 
214 , and a fifth beam steering cell 215 . Meanwhile , the nodding mirror 4200 may be a MEMS 

Each of the first to fifth beam steering cells 211 , 212 , 213 , mirror . In this case , a rotational speed of the nodding mirror 
214 , and 215 may steer a laser beam using the plurality of 4200 may be higher than a rotational speed of the polygonal 
nanopillars 10. For example , each of the first to fifth beam mirror 4100 of FIG . 33. Accordingly , a scanning speed of the 
steering cells 211 , 212 , 213 , 214 , and 215 may steer a laser lidar device 10000 may be increased . 
beam emitted from the laser emitting unit 100 along a 65 Also , since , in comparison to the lidar device of FIG . 33 , 
rotation axis of the nodding mirror 4200 by using the the lidar device of FIG . 35 does not include a motor 
plurality of nanopillars 10 . providing a rotary force , durability may be improved . 
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The sensor unit 2000 may receive a laser beam reflected The sensor unit 2000 may include a plurality of sensor 
from the nodding mirror 4200. Specifically , the sensor unit elements arranged in the form of an array . For example , the 
2000 may receive a laser beam reflected from an object plurality of sensor elements may be arranged in a direction 
through the nodding mirror 4200 . parallel to a direction in which the first to fifth beam steering 
Meanwhile , the lidar device 10000 may include a con 5 cells 211 , 212 , 213 , 214 , and 215 are arranged . 

densing lens 4300 for increasing an amount of laser beam According to an embodiment , the size of a lidar device 
received from an object to the nodding mirror 4200 . can be reduced by using a VCSEL element . 

The condensing lens 4300 may obtain a laser beam According to another embodiment , a scanning point cloud 
reflected from the object . The obtained laser beam may be can be generated by forming various subwavelength patterns 
transmitted to the nodding mirror 4200 . 10 using nanopillars . 
Meanwhile , the nodding mirror 4200 may rotate within a According to still another embodiment , a solid - state lidar 

device capable of 3D scanning can be realized using a preset range . For example , a rotation range of the nodding metasurface . 
mirror 4200 may be -15º to 15º . Advantageous effects of the present disclosure are not Accordingly , the sensor unit 2000 configured to receive a 15 limited to those described above , and other unmentioned laser beam reflected from an object through the nodding advantageous effects should be clearly understood by those 
mirror 4200 may be located at the same side as the laser of ordinary skill in art to which the present disclosure 
emitting device 1000 with respect to the nodding mirror pertains from the present specification and accompanying 
4200 . drawings . 

FIG . 36 is a top view of the lidar device of FIG . 35 viewed 20 The method according to an embodiment may be imple 
from the top . mented in the form of a program command that is executable 

Referring to FIG . 36 , a lidar device 10000 may include a by various computer means and may be recorded in a 
laser emitting device 1000 and a nodding mirror 4200 . computer readable recording medium . The computer read 

The nodding mirror 4200 may project a laser beam able recording medium may include a program command , a 
emitted from the laser emitting device 1000 toward an object 25 data file , a data structure , and the like solely or in combi 
by rotating within a predetermined range about a rotation nation . The program command recorded in the medium may 
axis . be particularly designed for the embodiment or may be 
Meanwhile , the laser emitting device 1000 may emit a known and usable by one of ordinary skill in the computer 

laser beam toward the rotation axis of the nodding mirror software art . Examples of the computer readable recording 
4200. That is , a virtual line along which the laser beam 30 medium include hardware devices particularly configured to 
emitted from the laser emitting device 1000 extends may store and execute program commands such as magnetic 
cross the rotation axis of the nodding mirror 4200 . media such as a hard disk , a floppy disk , and a magnetic 

FIG . 37 is a view for describing a lidar device according tape , optical media such as a compact disk read - only 
to still another implementation . memory ( CD - ROM ) and a digital versatile disk ( DVD ) , 

Referring to FIG . 37 , a lidar device 10000 may include a 35 magneto - optical media such as a floptical disk , and semi 
laser emitting device 1000 , a sensor unit 2000 , a nodding conductor storage devices such as a ROM , a random access 
mirror 4200 , and a condensing lens 4300 . memory ( RAM ) , and a flash memory . Examples of the 

The laser emitting device 1000 may include a laser program command include high - level language codes that 
emitting unit 100 and a beam steering unit 200 . are computer - executable by using an interpreter and the like 
Meanwhile , the laser emitting device 1000 and the nod- 40 as well as machine language codes such as those formed by 

ding mirror 4200 of FIG . 37 may operate identically to the a compiler . Above - mentioned hardware device may be con 
laser emitting device 1000 and the nodding mirror 4200 of figured to serve as one or more software modules to execute 
FIG . 35. Accordingly , detailed description thereof will be operations of the embodiment , and vice versa . 
omitted , and differences with the lidar device of FIG . 35 will Although embodiments of the present disclosure have 
be mainly described below . 45 been described above using limited embodiments and draw 

The nodding mirror 4200 may guide a laser beam emitted ings , one of ordinary skill in art should be capable of 
from the laser emitting device 1000 to an object . For modifying and changing above - described embodiments in 
example , the nodding mirror 4200 may guide the emitted various ways . For example , the above - described techniques 
laser beam to the object by reflecting the emitted laser beam . may be performed in a different order from the above 

The nodding mirror 4200 may rotate about an axis in a 50 described method , and / or above - described elements such as 
direction in which first to fifth beam steering cells 211 , 212 , a system , a structure , a device , and a circuit may be coupled 
213 , 214 , and 215 are arranged . Alternatively , the nodding or combined in a different form from above - described 
mirror 4200 may rotate about an axis perpendicular to an method , or suitable results may be achieved even when the 
emission direction of a laser beam emitted from the laser elements are replaced or substituted with other elements or 
emitting unit 100 . 55 their equivalents . 

The nodding mirror 4200 may form a laser beam in a Therefore , other implementations , embodiments , and 
planar form from a laser beam in a linear form by rotating equivalents of appended claims also belong to the scope of 
about axis . That is , the nodding mirror 4200 may form a the claims below . 
laser beam point cloud . 

The nodding mirror 4200 may irradiate the laser beam in 60 What is claimed is : 
the planar form to an object . 1. A lidar device for measuring a first distance to an 

The sensor unit 2000 may receive a laser beam reflected obstacle within a field of view having a vertical direction and 
from the object . a horizontal direction and being formed by a plurality of 

The condensing lens 4300 may be disposed between the scanning points , the device comprising : 
sensor unit 2000 and the object to obtain the laser beam 65 a laser emitting unit including a plurality of VCSEL 
reflected from the object . The obtained laser beam may be ( Vertical Cavity Surface Emitting Laser ) elements 
obtained by the sensor unit 2000 . arranged in a form of array and emitting a laser beam ; 
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a metasurface including a plurality of beam steering cells points by using nanopillars disposed on an emission 
arranged in a form of two - dimensional array having a surface side of the laser emitting unit ; 
row direction corresponding to the vertical direction wherein the nanopillars form a subwavelength pattern in 
and a column direction corresponding to the horizontal the plurality of the beam steering cells , 
direction , wherein the plurality of the beam steering 5 wherein the subwavelength pattern of a specific beam 
cells guide the laser beam to the plurality of the steering cell among the plurality of the beam steering scanning points by using nanopillars disposed on an cells includes : 
emission surface side of the laser emitting unit ; a first increment of a first attribute being repeated along a wherein the nanopillars form a subwavelength pattern in first component of a first steering direction in which the the plurality of the beam steering cells , specific beam steering cell guides the laser beam and a wherein the subwavelength pattern of a specific beam 
steering cell among the plurality of the beam steering first change rate of the first attribute being increased 

according to a first magnitude of the first component , cells includes : 
an increment of a first attribute being repeated along a first a second increment of a second attribute being repeated 

direction from a center of the metasurface to a row of 15 along a second component of a second steering direc 
the specific beam steering cell and a first change rate of tion in which the specific beam steering cell guides the 
the first attribute being increased according to a second laser beam and a second change rate of the second 
distance from the row of the specific beam steering cell attribute being increased according to a second mag 
to the center of the metasurface , an increment of a nitude of the second component , and 
second attribute being repeated along a second direc- 20 wherein the first component corresponds to the vertical 
tion from the center of the metasurface to a column of direction of the field of view and the second component 
the specific beam steering cell and a second change rate corresponds to the horizontal direction of the field of 
of the second attribute being related to a third distance view . 
from the column of the specific beam steering cell to 8. The lidar device of claim 7 , wherein the first and second 
the center of the metasurface , and 25 steering directions of the specific beam steering cell has a 

wherein the first attribute is related to at least one of a first vertical component in a range of -Mºto Mº and a horizontal 
width , a first height , and a first number per unit length component in a range of -N0 to NO , wherein N is greater 
of the nanopillars , and the second attribute is related to than M. 
at least one of a second width , a second height , and a 9. The lidar device of claim 7 , wherein : 
second number per unit length of the nanopillars . the plurality of beam steering cells are arranged in a 

2. The lidar device of claim 1 , wherein a steering direction two - dimensional array in a row direction correspond 
of the specific beam steering cell has a vertical component ing to the vertical direction and a column direction 
in a range of -Mº Mº and a horizontal component in a corresponding to the horizontal direction ; 
range of -Nº to Nº , wherein N is greater than M. a first size of the first component corresponding to the 

3. The lidar device of claim 1 , wherein : vertical direction of the first steering direction of the 
a first size of a first component corresponding to the plurality of beam steering cells corresponds to a first 

vertical direction of a first steering direction of the location in the row direction of the specific beam 
plurality of beam steering cells corresponds to a first steering cell ; and 
location in the row direction of the specific beam a second size of the second component corresponding to 
steering cell ; and the horizontal direction of the second steering direction 

a second size of a second component corresponding to the of the plurality of beam steering cells corresponds to a 
horizontal direction of a second steering direction of second location in the column direction of the specific 
the plurality of beam steering cells corresponds to a beam steering cell . 
second location in the column direction of the specific 10. A lidar device for measuring a distance to an obstacle 
beam steering cell . 45 within a field of view having a vertical direction and a 

4. The lidar device of claim 1 , wherein a first location of horizontal direction and being formed by a plurality of 
each of the plurality of scanning points included in the field scanning points , the device comprising : 
of view is related to a second location of the specific beam a laser emitting unit including a plurality of VCSEL 
steering cell . ( Vertical Cavity Surface Emitting Laser ) elements 

5. The lidar device of claim 4 , wherein : arranged in a form of array and emitting a laser beam ; 
a vertical location of each of the plurality of scanning a metasurface including a plurality of beam steering cells 

points corresponds to a row - direction location of the arranged in a form of two - dimensional array having a 
specific beam steering cell ; and row direction corresponding to the vertical direction 

a horizontal location of each of the plurality of scanning and a column direction corresponding to the horizontal 
points corresponds to a column - direction location of 55 direction , wherein the plurality of the beam steering 
the specific beam steering cell . cells guide the laser beam to the plurality of the 

6. The lidar device of claim 1 , wherein the nanopillars scanning points by using nanopillars disposed on an 
have a cylindrical or polygonal column shape . emission surface side of the laser emitting unit ; 

7. A lidar device for measuring a distance to an obstacle wherein the plurality of the beam steering cells include a 
within a field of view having a vertical direction and a 60 first cell , a second cell being located at a same row and 
horizontal direction and being formed by a plurality of on a right side of the first cell , and a third cell being 
scanning points , the device comprising : located at a same column and on a lower side of the first 

a laser emitting unit including a plurality of VCSEL cell , 
( Vertical Cavity Surface Emitting Laser ) elements wherein the nanopillars included in each of the first , the 
arranged in a form of array and emitting a laser beam ; 65 second and the third cells form a plurality of subwave 

a metasurface including a plurality of beam steering cells length patterns in each of the first , the second and the 
guiding the laser beam to the plurality of the scanning third cells , 
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wherein the plurality of subwavelength patterns in each of 
the first , the second and the third cells includes : 

a first increment of a first attribute being repeated along a 
first direction from a center of the metasurface to a row 
of each of the first , the second and the third cells , 5 
respectively , and 

a second increment of a second attribute being repeated 
along a second direction from a center of the metasur 
face to a column of each of the first , the second and the 
third cells , respectively , 

and wherein the first attribute is related to at least one of 
a width , a height , and a number per unit length of the 
nanopillars and the second attribute is related to at least 
one of a width , a height , and a number per unit length 
of the nanopillars , 

in case that the first to the third cells are located on a upper 
left quadrant side among a quadrant of the metasurface , 

a first change rate of the second attribute of a first 
subwavelength pattern of the plurality of subwave 
length patterns in the first cell greater than a second 20 
change rate of the second attribute of a second sub 
wavelength pattern of the plurality of subwavelength 
patterns in the second cell and 

a third change rate of the first attribute of the first 
subwavelength pattern in the first cell is greater than a 25 
fourth change rate of the first attribute of a third 
subwavelength pattern of the plurality of subwave 
length patterns in the third cell . 
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